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73 GOES TO SEA 



Tex Zammit (K4MJZ), like most outfitting post before the actual Cur- 
DXers, has dreamed of going on a ibbean DXpedition gets underway. 
DXpedition. After kicking the idea Immediate plans call for some cruis- 
around of combining his passionate ing around the Bahamas from mid¬ 
interest in yachting with ham radio, August until mid-September. At this 
he has come close to going on a time Ken Raupach (WA4CYX) will be 
DXpedition many times. However, his aboard for some sailing and operating, 
plans never materialized. Finally, last K4MJZ/VP7 will be the call used 
New Year’s Day, he bought a 41-foot throughout the Bahamas and 
sailing cutter and found himself VP2VAH the call issued for British 
DXpedition bound. Virgin Island operation. 

This might be the beginning of a The Reverie, possessor of a ten year 
typical DXpedition if Tex had not history of racing triumphs, is easily 
been urged to talk with Wayne Green spotted by the ham-yachtsman. Gen- 
(W2NSD), publisher of 73 Magazine erally run sloop rigged, she is a 41 
and a veteran of DXpeditions to KS4, foot Owens cutter with a deep blue 
J.Y, 9N1, YA, F08, and 5W1. To- bottom, white water line, and light 
gether, the two men planned the first blue topside. She will generally be 
mail-order DXpedition. Rather than flying the signal flags “73” when 
picking a rare spot and operating, l ex entering and leaving U.S. ports, 
is asking 73’s DXer readers to pick out Not until September will the Rev- 
the islands, countries, bands, and eric begin her DXpedition in earnest, 

modes to be heard on a lengthy sail It is hoped that there will be time for 

through the entire Caribbean area, all those interested in this unique 

Islands visited will be those most DXpedition to send in the coupon 

needed by the most people. Hams (page 55) with the islands that they 
vacationing during the DXpedition would most want to work, the mode 
can sail aboard the ship, the Reverie , they would prefer to use, and the 
as a crew member (while paying their bands. Equipment is posing a prob- 
own way). In addition, 73 Magazine lem, but with luck, even 80 and 160 
will be handling all the QSLs for the meter operation is contemplated. As 
DXpedition along with issuing a series results come in, an itinerary will be 
of awards for working Tex in the made up with dates, locations, possi- 
various island groups. ble operating frequencies, and calls to 


FCCACTS: 

IIHF HOME 
CONSTRUCTION 
TO BE STOPPED? 

The FCC has recently been crack¬ 
ing down on an old and ignored rule 
which could have profound effects 
upon amateur radio. In Part 15 of the 
FCC regulations there is a rule which 
states that receivers for use above 30 
MHz must be certified as being within 
the regulations on spurious emissions. 

The intent of the rule seems to have 
been to put the responsibility for 
receiver emissions of television sets, 
CB receivers, etc., upon the manu¬ 
facturer rather than on the consumer. 
This is not unreasonable since few 
users would know what to do about 
interference their receivers might be 
causing. Manufacturers of commercial 
VHF equipment for sale to the general 
public have been meeting the require¬ 
ments of Part 15 and have been having 
their receivers certified. This is not a 
simple procedure, but'one which re¬ 
quires the use of extremely expensive 
laboratory equipment such an panor¬ 
amic receivers, etc. 

The application of this old rule to 
equipment for sale to radio amateurs 
is new and has manufacturers in a big 
stew. Some factories have had to hold 
up the shipment of two meter FM 
equipment for over two months while 












FLIGHTIEST: 

AMSAT AIRCRAFT I 


OSCAR & SYNCART 

The weekend of May 15th and 16th 
marked a major event in the short 
history of the Radio Amateur Satellite 
Corp. (AMSAT). Honoring Interna¬ 
tional Telecommunications Day (May 
17), which commemorates the found¬ 
ing in 1865 of the International Tele¬ 
communications Union, a breadboard 
model of a 2 to 10 meter repeater was 
flown aboard a light aircraft over a 
route which included most of the 
northeastern part of the U.S. 

The repeater received signals be¬ 
tween about 145.9 and 146.0 MHz 
and converted them to 29.45 - 29.55 
MHz. A beacon signal on 19.45 mHz 
enabled acquisition of the aircraft 
even when no signals were coming 
through. Liaison for the AA-1 flight 
was provided by a net operating on 
7225 KHz with WA1IOX at the Tal- 
cott Mountain Science Center, Avon, 
Conn., as net control. 

The plane left Friendship airport 
about 9 AM EDST on Saturday, May 
15, heading nprtheast toward Boston. 
It passed over Manchester, N.H. and 
turned westward toward Rochester, 
N.Y. From there the route was over 
Canada to Pontiac, Michigan. Sunday 
morning they headed aross lower 
Michigan to South Bend, Ind. and 
then south over Kokomo, Ind.; turned 
east to Columbus, Ohio, and back-to 
Friendship. 

The AMSAT aviators were pilot Jim 
Cristo (no call), Joe (Skip) Raymond, 
WA4EAG, Co-pilot; and Jan King, 
W3GEY, in charge of the repeater 
equipment. 

Literally hundreds of stations parti¬ 
cipated in the test, as witnessed by the 
list made aboard the plane by 
W3GEY. The contributions of W8FSO 
in the communications network was 


PLANS ADVANCED 

particularly noteworthy as he was in 
contact with the plane during a good 
portion of its trip west across Canada 
as well as itsts flight east across Ohio 
and West Virginia. 

Others flights are planned for the 
months to come before the A-O-B 
satellite is launched. Some may in¬ 
volve the 2 to 10 meter repeaters used 
on this flight, but others may take 
aloft a 432 MHz or 146 MHz repeater 
being constructed by DJ4ZC in Ger¬ 
many or a 4-channel FM repeater 
being constructed in Australia. 

OSCAR & SYNCART 

AMSAT is currently engaged in two 
major efforts, the AMSAT-OSCAR-B 
(A-O-B) and SYNCART (Synchronous 
Amateur Radio Transponder) amateur 
satellite projects. Approval to launch 
A-O-B was received from NASA on 
February 23, and it is hoped that 
SYNCART will be approved by NASA 
later this year. 

SYNCART. proposed to NASA as 
an experiment for the ATS-G Applica¬ 
tions Technology Satellite, represents 
an opportunity to achieve a high- 
power, long lifetime amateur com¬ 
munications relay on a synchronous 
satellite to be placed into earth'sta¬ 
tionary orbit around 1975. ATS-G is 
planned to contain a thirty-foot para¬ 
bolic reflector capable of providing 
high-gain earth coverage in the VHF 
amateur bands. AMSAT has proposed 
to provide as part of this satellite, on a 
non-funded basis, a 20 watt PEP linear 
repeater capable of handling 20 to 50 
amateur transmissions simultaneously 
using a frequency of approximately 
145.9 MHz for the amateur-to-satellite 
link, and approximately 432.2 MHz 



The Reverie has been overhauled be used. It will appear in 73 Magazine 
and extensive sea trials have been along with details on the awards pro- 
completed — including experimen- gram, QSLs, and donations, 
tation with kite borne antennas. Hurry, then, to send in the coupon 
Stores have been brought aboard and on page 111 with a list of the islands 
by the time you read this, the Reverie , you need the most in the order that 
and guest operator Rick Rice you need them, and the bands and 
(WA4YNN), will be sailing towards modes on which you would like to 
West Palm Beach, Florida. This will be work them. Send it to DX Editor, 73 
the U.S. port of departure and final Magazine, Peterborough NH 03458. 


On board Reverie. Tex K4MJZ is seated in the cockpit. 


for the satellite-to-amateur station 
downlink. 

SYNCART’S projected lifetime of 
several years will effectively open 200 
KHz segments of the two meter and 
seventy centimeter-amateur bands for 
long-distance use by amateurs in 
North, Central and South America on 
a full-time basis. 

AMSAT-OSCAR-B (A-O-B). AM- 
SAT’s primary efforts are concen¬ 
trated toward the development of a 
series of long-lifetime operational sat¬ 
ellites that can b.e used for everyday 
amateur communications. AMSAT- 
OSCAR-B, the first satellite of this 
series now under construction, will 
bring satellite communications to a 
broader Base of amateurs for such 
activities as contests, DX and traffic 
handling. In addition, a series of air¬ 
craft flight tests with the AMSAT- 


OSCAR-B satellite repeater is planned 
to provide training and stimulate in¬ 
terest in preparing for amateur satel¬ 
lite communications, a launch early 
next year. Three repeaters are under 
development for this series of satel¬ 
lites, one in Australia, one in Ger¬ 
many, and the third in the United 
States. 

Courtesy of AUTO CALL June 1971 


JOHN GORE SCHOLARSHIP 

The John Gore Memorial Scholar¬ 
ship is awarded each year to a licensed 
radio amateur who is studying for a 
career in electronics or related science. 
The scholarship for the academic year 
1971-1972 pays $500. Information 
may be obtained by writing the 
Scholarship Committee Chairman, 
Henry DeCourt, W3WZN, 8101 
Hampden Lane, Bethesda, MD 20014. 


News Page One 


submitting their receivers for the nec¬ 
essary certification and okay by the 
FCC. Needless to say this has cost this 
already hard hit industry hundreds of 
thousands of dollars in income. 

A well known legal firm which 
deals primarily with the FCC has 
examined the Part 15 regulations and 
opined that once the FCC has decided 
that manufactured ham equipment 
comes under this regulation, there is 
no way short of a change in the 
regulations for them to avoid in¬ 
cluding all home-built amateur re¬ 
ceivers for use above 30 MHz in the 
same interpretation. Of course it is 
not all unknown for the FCC to come 
up with some fascinating interpreta¬ 
tions of their own regulations and, if 
they want, to just turn their collective 
heads and ignore flagrant violations. 
Hopefully this is what the powers that 
be at the FCC have in mind for 
amateur builders of VHF gear. Certifi¬ 
cation, while possible in principle, 
would seem in practice to be beyond 
all but the most affluent amateur and 
the application of Part 15 .to home¬ 
made receivers would probably end 
home construction' once and for all. 


LICENSE EXPIRATION 
NOTICE SERVICE 

Don’t let your license expire be¬ 
cause you forgot the renewal date! 
Send a self-addressed, stamped, post¬ 
card to the License Expiration Notice 
Sendee. At the top left edge write the 
date (month and year only) when you 
want the card to be mailed back to 
you. Write anything you want to say 
to yourself on the card. The card will 
be mailed on the date indicated. 

This is a volunteer service and the 
Foundation cannot accept any respon¬ 
sibility for its operation. However, it 
has been working efficiently for 8 
years. If for any reason the service 
should be discontinued, your card will 
be returned to you. Send your card_ 
to: License Expiration Notice Service, 
Joan Machinchick, K3KBI, 1023 Lake 
Claire Drive, RFD 4, Annapolis MD 
21401. 














EDITORIAL BY WAYNE GREEN 


SEXY COVER PICTURES 

Time was when a partially clad 
chick on the front cover (or anywhere 
in the magazine, for that matter) 
would bring in a raft of bitter com¬ 
plaints from Scoutmasters, clergy, and 
assorted party poopers. Apparently 
those days are definitely gone by - or 
perhaps they are busy writing to 
Playboy and the X movie crowd. At 
any rate, our recent covers have 
brought naught but huzzahs. 

A sexy photograph in the mail 
every now and then brightens up an 
editor’s mail, making his day a bit 
more complete. So be it known that I 
am still keeping an eye peeled for 
cheesecake, amateur radio style. If the 
young lady has a ham ticket so much 
the better - or perhaps she is the 
XYL or YL - no matter as long as she 
looks gorgeous and has some ham gear 
or an antenna in the picture some¬ 
where. 


a shot of my 
with memories of 
the February cover shot of her on 
skis. This wasn’t quite hammy enough 
to make the cover, but it seemed a 
shame to just pass it up entirely. 

Eddy W5ZBC sent in this picture of 
Dianna Risinstein, Miss Louisiana Un¬ 


promising, events rise up and force a 
delay. 

A couple of months ago I asked if 
anyone was interested in going to 
Europe this year. Sure enough, many 
of the afnateurs and their wives who 
went with us in 1963 sent in their 
reservations immediately. Then, just 
as things looked bright, came the 
change in editors and I found myself 
tied again to that inexorable monthly 

include both of those frequencies in deadIine • • • a deadlin , e ‘ ha * wil1 110t 
the RACES allocation, thus enabling perm.t any three-week absences, even 

the Radio Amateur Civil Emergency thln S? ,, as valua ^ le and fu " as 
Service groups to utilize existing re- Europe. Well .. . maybe next year, 
peater installations. AFter all, RACES Spectronics 

doesn t take an awful lot of time each Ar f Housholder (Spectronics, III.) 
week, arid the “public service aspects ca u e( j to ask that I clarify the implica- 
of this application of the repeaters tion in the K6MVH editorial in June 
might be just one extra feather in our be was directly involved with the 
collective hats. new p Magazine. Art explained 

The “standard” separation between that his interest is simply that of an 
repeater inputs and outputs is 600 avid fan and that neither he nor 
kHz, as you probably know by this anyone else directly connected with 
time. Look at those RACES alloca- Spectronics, Inc. has any financial 
tions and you’ll see that no such interst in R.P.T. 
spacing is possible with that frequency A( j g _ p ages 

grouping. This issue of 73 is a lot thinner than 

Are the RACES folk just going to j like With a little help from you I 
make do without repeaters and strug- CO uld easily make each issue run from 
gle along with their nice old Goonie 144 to 160 pages> The har£ j economic 
Boxes, or are they going to try and f acts are s j mp i e : we can publish about 
aim more at the state of the art by f our pages 0 f magazine for every page 
shifting to FM and repeaters? Re- 0 f ad $. A 144-page magazine must 
peaters are the obvious answer to have about 36 pages of ads t0 break 
emergency operation, of course. A even with a bit of help from you I 
repeater enables all of the mobiles, think we could get the 36 to 40 pages 
base stations and even hand units, to 0 f ads that we need to bring you a big 
talk with each other over a veiy wide fat magaz ine every month, 
area, extending even little one watt if you like the idea of having ten to 
pocket units so they can reach out twenty more interesting articles in 73 
perhaps 50 miles. every month, perhaps you will give me 

Perhaps things are not as snafu as a hand in convincing the advertisers 
they appear on the surface, though that it is important to them to sup- 
my contacts with government agencies port 73. What can you do to help? 
gives me little reason to have any 1. Send in the reply coupon on 
honest hope about this. I will wel- page 112 (or a copy ... or just a list 
come letters from interested or in- of the companies you want to send 
volved readers on the subject. you info). Send in one for friends. 

fellows you work on the air who want 
Technicians Above 147 MHz? info, etc. 

There is not, at this writing, despite 2. The advertisers in 73 are making 
what you may have read in the June it possible for you to enjoy the 


NEW i^L PRODUCTS 


The desk clock shown in the 
photograph does have one thing in 
common with a sundial . . . there are 
no moving parts. This unique time 
piece was built by the Motorola Semi¬ 
conductor Products Division Central 
Research Laboratories, at a develop¬ 
mental cost of about $25,000 and 
displayed at the Electro-Optical Sys¬ 
tems Design Convention in Anaheim, 
California to demonstrate what can be 
done with semiconductors and what 
could happen with the clocks and 
watches of the future. 

This clock represents three depar¬ 
tures from the conventional design. 
First, there are no moving hands; 
instead, there are 72 light-emitting 
diodes arranged in two circles. The 
outside circle is made up of 60 diodes 
and marks the seconds and minutes. 
Each second or minute is marked by 
an apparently moving red light as the 
circuit switches power to the appro¬ 
priate diodes in sequential fashion. 
The inside circle of 12 diodes marks 
the hours in the same fashion. With 
this arrangement, only 3 diodes are 
turned on at any one time. This is an 
important design aspect because the 
diodes draw current which, in the case 
of portable clocks, must be supplied 
by a small battery. With this newly 
developed system, it is expected that 
2 small batteries can drive the clock 
for about one year before needing 
replacement. 


CASSETTE TAPE SPLICERS 

Two new cassette tape splicers have 
been introduced by GC Electronics as 
part of its Audiotex product line. The 
manual model - 30-652 “Eze- 
Splice” — is priced at $2.95 and con¬ 
sists of a splicing block with felt- 
tipped tape hold-down clamps. 

The second model in the line, 
30-650. is priced at $4.95. It has two 
blade positions, one for cutting while 
the other provides a tapered trimmed 
splice. The new splicers are among the 
first on the market specifically de¬ 
signed for the hard-to-handle 1/8-inch 
wide cassette tape. 


Both devices are suitable for editing 
and for repairing broken cassette tape. 
The 30-652 is supplied with a separate 
cutting blade. The 30-650 is semi¬ 
automatic and has a built-in blade for 
making the diagonal cut and an inte¬ 
gral pair of cutting blades for after- 
splice trimming. Two felt-tipped tape 
hold-down “fingers” provide an im¬ 
portant “third hand” needed when 
splicing tape. GC Electronics Division 
of Hydrometals, Inc., 400 South 
Wyman Street, Rockford IL 61101. 

PERSONAL PORTABLE 
VHF FM TWO-WAY RADIO 
Aerotron, Inc. has announced the 
first of a series of “Shirt Pocket Size” 
hand-held, two-way radio equipment. 
The new Aerotron “600” series are 
compact, durable and easily serviced. 
The unit features 1W audio section 
and is available in the frequency range 










iverse, climbing his tower. This is the 
kind of photograph that might make 
it for the cover. Keep in mind, if you 
are shooting for our cover, that the 
picture must be a vertical one - that 
room should be left for the title of the 
magazine on the left side — and that it 
should be made with a minimum of a 
214’’ negative. 35mm doesn’t make it 
for this type of work. Black and white 
only, by the way. We’ll have to have a 
lot more advertisers before we go back 
to spending the equivalent of a 16- 
page section of the magazine for a full 
color cover photograph. 

RACES 

It is interesting - almost fascina¬ 
ting - to note that the RACES alloca¬ 
tions on two meters run from 
145.20-145.68 and 146.82-147.33 
MHz, thus making it totally impos¬ 
sible for the RACES nets to use the 
existing FM repeaters and crystal com¬ 
binations. 

Since there are only a few areas of 
the country where repeaters are not 
functioning on 146.34/94, it would 
seem almost excessively logical to 


QST, any regulation prohibiting Techs 
from using repeaters with output 
above 147.000 MHz. There eventually 
may be, since there is a question with 
respect to the legality of the Tech 
“operating” the repeater transmitter 
in a band he is not licensed to use. 
Perhaps it will be necessary to resort 
to sophistry to continue the concept 
that the repeater owner is actually 
“operating” his repeater, while the 
user is just using it and not actually in 
control. True, the carrier of the user 
does turn on the repeater transmitter, 
but is this really the same as the user 
“operating” the repeater? 

I, for one, would like to see the 
regulations interpreted in their broad¬ 
est sense so that all repeater transmit¬ 
ters could operate within the bands 
allocated to the repeater owner or 
trustee. This would help to open up 
repeater operation onto the lower 
bands, a trend that I hope will come. 
How great it would be if a tone 
actuated relay could put a repeater 
onto a 75 meter channel or a 20 meter 
channel! A repeater trustee with an 
Extra Class license would enable the 
repeater to use the choicest parts of 
these low bands in that case. 

Once the FCC goes out from under 
the backlog of comments on recent 
dockets they plan to get to work on 
the repeater rules. Hopefully we will 
see something on this by fall. 

Comments on Phone Band Expansion 

When we remember the furor cre¬ 
ated by the original “incentive li¬ 
censing” proposals, the latest phone 
band expansion proposals was hardly 
noticed. The latest count, with the 
deadline for comments two weeks 
past, was about 100. Is this a massive 
agreement with the band expansion or 
massive apathy? It certainly is massive 
something. 

European Trip 

Remembering the fun that we had 
on the last 73 Tour of Europe, I’ve 
tried, now and then, to organize an¬ 
other. Each time, just as things look 


magazine at about 25% the actual cost 
of the magazine. Why not reward 
them by giving their products very 
serious consideration when buying. 
All other things being about equal, 
who not give the nod to a 73 advertis¬ 
er at buy time? 

3. If you write to advertisers make 
it a point to mention that you have 
been reading their ads in 73. If they 
haven’t been advertising you might 
mention that you haven’t seen their 
ads because you read only 73. Well, 
you don’t have to actually lie, but you 
could exaggerate a little? 

When you visit a distributor let him 
know that you read 73 and are anx¬ 
ious to have him support 73 and for 
him to encourage manufacturers to 
support 73. 

If manufacturers realized how ser¬ 
iously they were cutting into their 
sales by not advertising in 73, they 
would all be with us every month. But 
they are confused by wild circulation 
claims of other publishers, sworn to 
on a stack of bibles of all faiths. They 
are impressed by old age, reactionary 
policies, non-controversial editorials 
and cut rate ads (which mean that you 
get fewer pages of articles). 

Ads in 73 do sell. We carefully 
thread them through the magazine to 
make sure that every reader sees every 
ad. Whether they are read or not is up 
to the advertiser and his ingenuity. We 
can’t make the products sell, of 
course, all we can do is make sure that 
the ads are seen. 

If only ten of the advertisers run¬ 
ning full page ads in one or more of 
the other ham magazines were to 
include 73 in their regular advertising 
schedule you would have a big fat 
magazine to read every month. Just 
ten of the following full page adver¬ 
tisers could swing the difference if 
they were regularly in 73: Eimac, 
Spectronics, Harrison, Robot, Trigger, 
Hy-Gain, Galaxy, Ten-Tec, World Ra¬ 
dio, Ehrhorn, Allied-Radio Shack, 
Gotham, Hallicrafters, Collins, Ama¬ 
teur Electronic Supply, RCA, Savoy, 
Rohn, Sams, Electro-Voice, Heath, 


The second departure is that the 
mechanical movement has been re¬ 
placed by tiny integrated circuits. 
These circuits provide the signals that 
turn on the appropriate diodes to 
indicate hours, minutes, and seconds. 

The third departure is that the 
timing device is a quartz crystal in¬ 
stead of a tuning fork or a circular 
balance staff. A quartz crystal is one 
of the most accurate frequency gener¬ 
ating devices known to technology 
and is expected to give this time piece 
unsurpassed accuracy. 

The light-emitting diodes are small 
pieces of special solid material (gal¬ 
lium arsenide phosphide) that glow 
bright red when a voltage is applied to 
them. They contain no Filament or gas 
as do more conventional light sources, 
but actually convert a direct current 
(dc) into red light. 

Although currently only in the re¬ 
search phase, it is almost certain that 
the electronics inside will be commer¬ 
cially adopted not only in clocks but 
wrist watches as well. It is expected 
that a full integrated form of the 
clock circuit will exist within the year 
for application in clocks. Further 
work is being done to increase the 
efficiency of the light-emitting diodes 
so that the small battery of a wrist 
watch will be able to operate it. 


Newtronics, Kirk, Ham Buerger, Ar¬ 
row, Amrad, Avanti, Hal, Barry, R&R. 
It wouldn’t take very many of those 
multi-page ad spreads by Swan, 
Hy-Gain, Heath, Spectronics, etc., for 
us to be able to give you more articles 
than you could read. Wayne 


Tell our 
advertisers 
your saw it 
in 73 



of 146 to 174 MHz. Test jacks make 
possible all important measurements: 
RF power output, deviation, fre¬ 
quency, receiver sensitivity, audio out¬ 
put and distortion . . . without the 
need to open the case. The “600” 
series features “crystal lattice filter¬ 
ing.” The transmitter section is avail¬ 
able in power output levels of 100 
mW, 1.8W and 50W. Options include 
continuous tone squelch and up to 6 
channels capability. AEROTRON, 
INC., P.O. Box 6527, Raleigh NC 
17608. 

SOLID ELECTROLYTE 

ALUMINUM FOIL CAPACITORS 

Amperex Electronic Corporation, a 
subsidiary of North American Philips 
Corporation, has announced the devel¬ 
opment of a new line of solid electro¬ 
lyte aluminum foil capacitors. Desig¬ 
nated Series 121, these new devices 
fill the gap between dry aluminum 
and solid tantalum electrolytics for 
circuitry requiring long life, high reli¬ 
ability and stability over a wide range 
of temperatures. With electrical char¬ 
acteristics similar to solid tantalum 
types, the new Series 121 capacitors 

(continued on News Page 6) 
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David Mann K2AGZ 


T his is the first time in about 
three months that I’ve been able 
to devote to writing an installment of 
Leaky Lines, since there has been an 
extraordinary spate of activity in 
another phase and another direction. 
A friend of mine who works for a TV 
network and I were discussing the 
horrid and putrid state of television 
nowadays during a late night 15 meter 
QSO, and we decided that wc might 
put our heads together and try to 
come up with some ideas for TV 
production. We reasoned that it 
wasn’t enough merely to sit on the 
sidelines and carp about what was 
lousy in television - that we ought to 
try to come up with something better. 
Otherwise we would be the same as 
the present-day critics of our society 
who gripe, complain, and tear down 
everything in sight without proposing 
something better with which to re¬ 
place it. Fortunately our efforts ap¬ 
pear to be bearing some fruit, and wc 
just might get lucky enough to capital¬ 
ize on the venture. Never let it be said 
that 1 ain averse to making money 
.. . unlike others who feign disinter¬ 
est, I am very much in favor of large, 
copious gobs of the stuff, having 
discovered many, many years ago that 
it comes in quite handy, especially if 
you want to keep eating, wearing 
shoes, buying little goodies for the 
ham shack, and so forth. 

So my friend and I have been rather 
busy promoting some ideas, and 
things look promising. If anything 
catches fire, or begins to jell, there is a 
strong possibility that we can cash in 
handsomely. 

That, briefly, is the reason I have 
not been turning out any copy for this 
space. 1 gather that in some quarters it 
has not been missed very much. But 
there have been some expressions of 


disturbed by this apparent shift to¬ 
ward FM, away from what is com¬ 
monly regarded as the prime ham 
spectrum, 10 through 80 meters. They 
seem to feel that this area of interest 
is of little or no importance. I must 
confess that I too, felt similar qualms 
when the emphasis on FM began to 
nudge for attention in the pages of 73. 

I had the feeling that large segments 
of the readership were going to begin 
feeling alienated - that they might 
not renew their subscriptions - and 
that this would lead inevitably to a 
loss of advertisers, who arc interested 
in reaching the largest number of 
potential buyers, which in most cases 
meant buyers of IIF gear . .. not FM 
equipment. But little did any of us 
reckon with the realities of the situa¬ 
tion. The fallacy of our thinking is 
now perfectly evident, for the manu¬ 
facturers of FM equipment are en¬ 
joying high sales volume, and con¬ 
tinued growth of repeater activity 
shows every sign that it is a permanent 
and major part of amateur radio. 

The expressions of reluctance to 
become involved in VHF-FM on the 
part of many HF operators is quite 
reminiscent of the early resistance to 
single sideband openly expressed by 
devotees of AM during the period 
when SSB was becoming the voice 
mode, back about ten years ago. I-can 
recall vividly that sideband signals 
were characterized by phrases such as 
silly sideband, stupid sap-band, Don¬ 
ald Duck, quack-quack, suppressed 
character, and other unflattering 
terms. But in the long run it became 
impossible for all but a few dichards, 
zealots and fanatics to disregard its 
obvious advantages over AM. And 
while there arc still some AM stations 
to be heard on the bands today, their 
numbers are exceedingly small, espe¬ 
cially on the prime DX bands. The 
advent of moderately priced sideband 
gear in kit form really sounded the 
final death knell of AM. It was inex¬ 
pensive, compact, lightweight, very 
satisfactory in performance, easily 
maintained and serviced for the most 


what prompts it. Look at it this way. 
The use of two meters prior to the 
current development was limited to 
specific areas. Round tables within 
severely circumscribed geographic re¬ 
gions, occasional coastal, tropospheric 
and meteor shower openings which 
permitted some limited DX work, 
experimental operations with moon- 
bounce and some satellite action, a 
few brave souls trying some RTTY 
communications, club station activi¬ 
ties, some design and construction, 
some mobile activity, AREC, RACES 
and MARS, a smattering of CW, and 
virtually a minimum of SSB activity. 
But, all things considered, outside of 
short-range communications, it was a 
tremendous waste of a huge resource. 
Just consider the size of that band 
.. . four megacycles (I just cannot get 
used to that other term!). That’s more 
than all the HF bands put together 
and, if properly utilized, could relieve 
HF bands of a great deal of over¬ 
crowding and QRM. 

Repeaters have accomplished a tre¬ 
mendous service in this connection. 
They have obviated the necessity for 
mobiles, for instance, to try to com¬ 
pete with kilowatt stations on crowd¬ 
ed DX bands. They have supplied 
useful and serviceable channels for 
communication when other channels 
have been unusable. They have ex¬ 
tended the range of normal operation 
tremendously. They have added an¬ 
other tool to the amateurs’ bag of 
tricks. They make proper use of a 
large segment of our allotted spec¬ 
trum, thus guarding against possible 
loss through disuse. 

These are some of the pluses. How 
about the minuses? 

Frankly, once the illogical objec¬ 
tions are dealt with, it is difficult to 
find any minuses. When people begin 
voicing baseless prejudices as though 
they were valid, it does not pay to 
answer them. If someone actually 
feels honestly that 2 meter FM opera¬ 
tion resembles CB, it is simply useless 
to try to convince him otherwise, for 
the very idea of this is downright silly. 


ing with respect to the ARRL recom¬ 
mendation. But I am vitally concerned 
about the setting aside of a regulation, 
simply because it might be considered 
inconvenient or unfair to one group or 
another. Granted, the proposal does 
concern a slice of spectrum, redistri¬ 
bution of which might work to the 
disadvantage of our northern neigh¬ 
bors. But just consider the fact that 
the total number of hams in the entire 
Dominion of Canada is not equal to 
the ham population of New Jersey, or 
about three percent of the total U.S. 
ham fraternity. We are then faced 
with the possibility that a tiny minor¬ 
ity could thwart the needs and desires 
of an overwhelming majority! 

In my judgment it would have been 
perfectly proper for Director Eaton to 
be permitted to express his views and 
try to persuade others to cast their 
votes according to how well he had 
succeeded in convincing them. But I 
think it highly improper and even 
dangerous to set the rules aside in 
order to allow him an actual vote. 
Since Canadian interest in this matter 
amounts to a special interest, and 
since they presently enjoy phone priv¬ 
ileges far in excess of our own, it 
seems rather ungracious of them to 
insist upon exclusivity of operation in 
the foreign portions. And for them to 
have the right to vote upon the 
question does not sit very well with 
me. 

I think the Canadian Director 
would have been well advised to mere¬ 
ly express his views, then to disqualify 
himself from voting, even when the 
League Council saw fit to set aside the 
regulation, permitting him to vote. 

Perhaps the FCC proposal will in¬ 
deed lead to American interference 
with foreign stations, as the Canadians 
fear. It may lead to some trouble. No 
one really knows for sure. But I still 
cannot see any wisdom in permitting 
those who are specifically disqualified 
to cast votes in determining the issue. 
It is a dangerous precedent which 
could lead to terribly undesirable re¬ 
sults. 


I’ve recently rediscovered the joys 
of flea power CW operation, using a 
tiny little rig described by W70E in an 
article which appeared a couple of 
years ago.* This particular transmitter 
utilizes the small oscillator kits manu¬ 
factured by International Crystal. It is 
a band switching affair, 15 through 80 
meters. Just to show you what can be 
done with minute power... on 40 
meters I hooked up with and worked 
27 states and 11 DX countries in two 
weekend sessions. Of course my 40 
meter beam must have helped some¬ 
what, but I’m sure it was not the sole 
factor. 

While it is possible to overdo the 
thing and become an impossible purist 
in this QRP business, it is highly 
satisfying to run reasonably low pow¬ 
er and make contact after contact, 
with good signal reports. I .have been 
running around 1.2W, using a 6V dc 
supply, and up to 1.7W, using 9V dc. 
Current drain on battery supplies 
leave something to be desired, so it 
would be well to construct small 
regulated power supplies, and some 
nice ones are available from Radio 
Shack, Lafayette or Heathkit which 
serve very nicely. 

I recommend this venture to any¬ 
one who feels a sense of purposeless¬ 
ness or whose tastes have become 
jaded because of the same old oper¬ 
ating rut. There arc many circuits 
available, and if you arc particularly 
smitten with the idea, why not roll 
your own, using contemporary solid 
state devices. I can promise that you 
will experience pleasures that will 
more than repay you for the small 
effort involved. 













disappointment relayed to me through 
on-the-air contact, and for those, I am 
grateful. 

During this period I have been able 
to get on the air with greater fre¬ 
quency, and have spoken with hun¬ 
dreds of fellows who have seemed 
eager to talk about 73, which sur¬ 
prised me much, because 1 had very 
little inkling that so many were famil¬ 
iar with this column. Most of these 
hams were cither anxious to argue 
about points which had been raised 
from time to time in the column, or 
to take issue with what they regard as 
opposition to ARRL . .. either from 
me or from Wayne. I had a good deal 
of trouble trying to make these people 
understand that disagreements with 
the programs of the League do not 
necessarily imply opposition. In fact, 
they sometimes demonstrate a greater 
desire to help than to hinder. But we 
need not examine that question, for it 
has been hashed over so many times it 
has whiskers. Suffice it to say that 
there are hams who feel that nobody 
should “make waves,” and as far as I 
am personally concerned, it’s a waste 
of breath to try to reason with them. 

One of the most persistent topics is 
Wayne’s apparent willingness to ease 
himself out of activity and turn 73 
over to a successor. In the May issue, 
for the first time, he goes into some 
detail concerning this, and I must 
confess that it is a big surprise to me. 
This presents a golden opportunity to 
someone, not merely because of the 
soundness of the investment, but be¬ 
cause the magazine is in a healthy 
condition with respect to its relative 
position among other magazines in the 
field. It is preeminent in the VHF-FM 
sector, having begun coverage of this 
important phase of the hobby long 
before any of the others. This is 
undoubtedly due to the guidance of 
K6MVH, who came to 73 with a 
superlative advantage of long concen¬ 
tration on FM. 

Upon looking over the correspon¬ 
dence section of the last few issues, 
however, it is apparent that many are 


part, and most important of all, satis¬ 
fied the hams’ desire to upgrade into 
modern components and techniques. 
The older mode remained more or less 
locked into the techniques and mater¬ 
ials of the past. Most hams are mind¬ 
ful of traditional values, and like to 
preserve them, but when it comes to 
equipment, they like to be up to date, 
if possible. 

The most damming thing about 
AM, especially in the face of increased 
numbers of phone operators, was the 
excessively broad space required. It 
simply did not permit optimum use of 
our frequencies. Let’s face it.. . six or 
more SSB QSO’s can take place in the 
space required by one AM contact. If 
for no other reason, it had to be 
replaced. 

Many hams deprecate the current 
trend toward FM, alleging that it is 
similar to the business band or CB. 
This is not accurate, and shows a total 
lack of familiarity with the subject. 
No one who hasn’t listened attentively 
to repeater operation should express 
this view, for it is just plain nonsense. 
One doesn’t judge football on the 
basis of golf, nor express opinions 
about food on the basis of drama, nor 
assess portrait painting using criteria 
related to mining or agriculture. Yet, 
many are judging FM within a frame 
of reference which applies to other 
types of radio communications. Why 
make judgments of VHF repeater op¬ 
erations based on HF bands? 

This is axiomatic; every time some 
new development phase occurs, there 
arc grumblings of discontent from 
traditionalists. Just as the stableman 
and the blacksmith opposed the ad¬ 
vent of the combustion engine auto, 
and the ignorant masses feared being 
vaccinated against smallpox, so the 
old guard always objects to each 
innovation. As the old farmer is sup¬ 
posed to have observed .. . “Yup! I’ve 
seen many changes through the years 
. . . and I’ve been agin every one of 
’em.” 

While most of us disagree with this 
grousing, we can certainly understand 


On a cost basis this mode is a 
godsend to both hams and manufac¬ 
turers. There is a veritable bonanza to 
be found in surplus equipment which 
can be modified into serviceable state 
with very little work. The new equip¬ 
ment is representative of a broad price 
range, well within the budget of the 
economy-minded, yet offering more 
sophisticated, higher priced gear for 
those who can afford it. 

All in all, I think you’ve got to say 
that the mode has already gone far 
beyond experiment status and is a 
viable and valid part of the ham radio 
scene . .. perhaps one of its most im¬ 
portant parts. So - like other develop¬ 
ments which have met with opposi¬ 
tion before winning general accep¬ 
tance — this one will come through 
also. Any advancement, whether or 
not it meets with the approval of the 
inertia-bound, will establish itself, for 
that is the nature of progress. It is 
irresistible. ♦. * * 

The beginnings of a small brouhaha 
are fermenting, if indications are not 
being misinterpreted. 

When the ARRL directors held 
their meeting in May, primarily to 
take up the question of the FCC 
proposals concerning redistribution of 
the phone bands, it had been assumed 
that they would have to consider the 
impact of such changes on the Cana¬ 
dian amateurs. After all, there are VH 
members of the League who deserve 
consideration and representation, and 
they have it in the person of Director 
Noel Eaton. 

There is a specific provision in the 
regulations of ARRL, however, which 
states, more or less, that in matters 
relating to frequency allocations for 
the U.S., the Canadian Director’s vote 
shall not be counted. Since this partic¬ 
ular question directly affects the Ca¬ 
nadians, however, Mr. Eaton is said to 
have made a strong pitch for being 
permitted to vote. And evidently the 
League Council concurred, because 
the vote was indeed cast and counted. 

Now, I am not concerned in the 
slightest with the results of the meet- 
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# * * 

Once again I feel it necessary to call 
attention to what has become a dam¬ 
nable nuisance on the lower part of 
the 20 meter band. Despite letters 
from some of the KP4’s and others, 
seeking to justify the condition on 
various grounds, or to minimize its 
importance, the constant use of our 
best DX frequencies for phone patch 
activity has become a thorn in the 
sides of many DX’crs whose interests 
are being flouted. I want to make it 
absolutely clear that I do not object 
to phone patching, in and of itself. If 
stations want to accommodate people 
with this type of service, all well and 
good. But why in the world must they 
insist upon using our prime DX fre¬ 
quencies? They can just as easily use 
other channels without annoying any¬ 
one. But no! They insist on getting 
into the juicy part of the band. 
Reminds me of a pig in clover. 

The other night I counted six of 
them, between 14.200 and 14.210, 
and the screaming, FM’ing, cater¬ 
wauling and overmodulation was hor¬ 
rendous. It seems to me that fre¬ 
quencies might be found that would 
be a lot more suitable for this activity, 
and that everyone would profit there¬ 
by, including the very stations who 
wish to participate in it. 

One brief cautionary word. Stations 
running patches are responsible for all 
transmissions on their equipment. If a 
patch is being conducted in a foreign 
tongue with which an amateur may be 
unfamiliar, it is possible for him to 
incur serious violations. Remember, 
you must maintain control of the 
transmitter, and if the party on the 
other end is unaware of the limits 
with respect to content and language, 
you may run afoul of the regulations, 
should he exceed what is permissablc. 
Make perfectly sure, before running 
any patches in other languages, that 
your party fully understands his re¬ 
sponsibility in avoiding questionable 
phraseology, and to steer clear of 
business matters, which are strictly 
prohibited. 


Listed below are recent changes and 
additions to our comprehensive open 
repeater directory which appeared in 
April. All our readers arc urged to 
send in corrections to our directory so 
that future editions will be accurate. 

All frequencies listed are in mega¬ 
hertz with input frequency/output 
frequency. 

There is a new repeater operating in 
Columbia SC on 146.28/146.88 out¬ 
put. Using narrowband gain antennas 
for receive and transmit and a power 
output of 35W, they have coverage of 
about a 40 mile radius. The temporary 
call being used is WA4MPC. 

W4RRW is a new repeater in 
Smyrna GA (near Atlanta) using 
146.28/146.88 output. 

W4DOC, Atlanta GA, has a tape 
recorder logging the first 15 seconds 
of each repeater key. Users are asked 
to give time and location (location to 
aid in evaluation of coverage). On 
signing off users are requested to let 
the repeater give its ID and unkey 
before transmitting your own call and 
your sign out time. After the last 
carrier, the timer waits 4 seconds, 
gives a voice ID and drops out. 

WB4PLN, Columbia SC, was incor¬ 
rectly listed as WB5PLN. WB4PLN is 
located 18 miles SW of Columbia in 
Pelion SC. It runs about 100W into an 
antenna about 165 feet above ground. 
Transmitter and receiver are about 6 
miles apart. 

The Council Bluffs IA repeater list¬ 
ed with the temporary call of K0JIU 
has been issued a permanent call: 
WA0VVD. Using 146.22/146.82, it 
covers Omaha NB as well as Council 
Bluffs IA. It is sponsored by the 
Council Bluffs Repeater Association. 

The Chilliwack (British Columbia) 
ARC’s wideband repeater, VE7ELK, 
has changed from 147.33/146.58 out¬ 
put to 146.46/147.00. 

The Colorado Springs repeater was 
incorrectly listed as using 
146.34/146.94. They actually use 
146.16/146.76. 

(continued on News Page 6) 




CONTESTS 


Logs: (a) Must show in this order: 
date, time in GMT; call sign of station 
contacted; band; serial number sent; 
serial number received. Underline each 
WAEDC new VK/ZL call area contacted and 

The Deutscher Amateur Radio Club use a different log for each band, (b) 
(DARC) has announced the Worked Summary Sheet to show: call sign, 




All Europe DX Contest. This is, of 
course, one of the big contests. Over 
5000 amateurs participated in this 
contest last year, so it certainly ranks 
as one of the major contests. For this 
reason we include this summary of the 
1971 rules. We suggest, however, that 
you write to the DARC for complete 
rules and the WAE countries list. 

Time: C. W. August 7-8, Phone 
September 11-12, Starts 0000 GMT 
Saturday; Ends 2400 GMT Sunday. 
Bands: 3.5 thru 28 MHz 
Classifications: Single Operator - All 
Band; Multi Operator - Single Trans¬ 
mitter. 

Rest period(s): The 12 hours rest 
period for single-Op stations may be 
taken in three periods. 

QSOs: Only between European and 
non-European stations. 

Exchange: RST/RS plus serial num¬ 
ber. 

Points: Each QSO 1 point, except 3.5 
MHz 2 points. Each QTC - given or 
received — 1 point. 

Multipliers: For non-Europeans each 
WAE-Country. Europeans check to 
the ARRL countries list + each call 
area of JA, PY, VE, VO, VK, K/W, 
UA9/0. 80 meter mult, count'three, 
40 meter mult. two. 

Final score: The final score is the 
number of QSO points plus QTC 
points multiplied by the total multi¬ 
pliers from all bands. 

QTC — traffic: Non-Europeans report 
their QSOs back to a European station 
(max. of 10 to same station per band). 
QTC contains: Time / CALL / number 
received. 

Logs: Send S.A.S.E. for free log sheets. 


name and address (in block letters 
please) and details of equipment 
used - and, for EACH BAND: QSO 
points for that band and VK/ZL call 
areas worked on that band. 

“All Band” score will be total QSO 
points multiplied by the sum of 
VK/ZL call areas on all bands while 
“single band” scores will be that 
band’s QSO points multiplied by 
VK/ZL call areas worked on that 
band 

Sign a declaration that all rules and 
regulations were observed. 

Awards: Especially attractive coloured 
pictorial certificates will be awarded 
to each country (call area for W/K, 
JA, UA) on the following basis - 

(1) Top Scorer using-“all bands.” 

(2) Other certificates may be award¬ 
ed - to be determined by conditions 
and -activity. There are separate 
awards for phone and CW. 

Listeners’ Section: To count for 
points, a VK or a ZL station ONLY 
must be heard in a QSO and the 
following details noted in the log - 
date; time in GMT; call of the VK or 
ZL station heard; call of the station he 
is working; RS(T) of the VK/ZL 
station heard; serial number sent by 
the VK/ZL station heard; band; 
points. Scoring is on the same basis as 
for the transmitting section and the 
summary sheet should be similarly set 
out. 

- ALL LOGS SHOULD BE POSTED 
TO REACH - FEDERAL CONTEST 
COMMITTEE - W.I.A., Box N1002 
G.P.O., PERTH, W.A. 6001 ON or 
BEFORE 30th JANUARY, 1972. 


Deadline: C.W. September 15th, 
Phone October 15th. 

Mailing address: WAEDC 
- Committee, D - 895 Kaufbeuren, 
Postfach 292, GERMANY. 
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ILLINOIS 
SIX METER CLUB 
OF CHICAGO HAMFEST 

The SIX METER CLUB OF 
CHICAGO, INC., will hold its 14th 
ANNUAL HAMFEST in Frankfort IL, 
on-Route 45, one mile north of Route 
30, on August 1, 1971. 

PENNSYLVANIA 
MT. AIRY CLUB PICNIC 

The Mt. Airy VHF Radio Club, 
Philadelphia PA, will hold the annual 
picnic and family day on August 8, 
1971 at the Fort Washington State 
Park in Flourtown PA. More informa¬ 
tion available from W3FQD, Dick 
Huntzinger, at 130 Fairhill Drive, 
Churchville PA 18966. 

OHIO 

WARREN ARA HAMFEST 
AUG. 22, 1971 

The Warren ARA will hold their 
14th hamfest on Sunday, Aug. 22, 
1971 at Yankee Lake on Ohio Rt. 7. 
There will be picnicing, swimming, 
prizes, displays, flea market, and a 
playground. For details and a map 
send a card to Hamfest, Box 809, 
Warren OH 44480. 

ALABAMA 

NORTH ALABAMA HAMFEST 

The North Alabama Hamfest Assn, 
have announced their plans for a 
hamfest to be held in the cafeteria of 
1 John C. Calhoun State Technical and 
Junior College located north of 
Decatur on US 31. Write to the 
NAHA at Box 9, Decatur AL. 

NEW MEXICO 

NEW MEXICO HAMVENTION 1971 

The Amateur Radio Clubs of New 
Mexico will sponsor the New Mexico 
HAMVENTION 1971 on September 
17, 18 and 19, 1971. Convention 
headquarters will be the Sheraton 



_ 
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FOOTNOTES 

The Kuwait/Saudi Arabia Neutral 
Zone (9K3/8Z5) has been deleted 
from the DXC-C countries list. Only 
contacts made before Dec. 18, 1969 
will count. However, the islands form¬ 
ing the Gabal Group (most well 
known being Zuquar) in the Red Sea 
have been approved as a new country. 
The only station to have operated 
from there recently is ET3ZU/A. The 
islands are claimed by Ethiopia but 
the only activity there has been main¬ 
tenance crews sent to service the 
navigational aids on the islands. 

More and more strange but legal 
prefixes are being heard. Included in 
the list are KD4ITU (QSL via W3ZA), 
WU3SNA (U.S. Naval Academy, QSL 
via W3ADO), WM8ICH (QSL via 
W8HS), and a whole bunch of special 
ITU suffixes from 9Q5, 9L9, 5T3, and 
4U3 lands. KCQKC operated from the 
Kansas City fair. The Iowa State fair 
will house a station which has applied 
for WI0ISF or KI0ISF. WD6WD will 
be the call used at the ARRL National 
Convention in Disneyland from Sep¬ 
tember 1st through 4tli.. 


better dust off the key and comb the 
20 meter CW band. All JT cards 
should go to Box 639, Ulan Bator, 
Mongolia. 

If you need some help hooking 
some of the real rarities like VK9XX, 
9M2GV, or 9M80EA; look for W5ZD 
between 1300 and 1400 GMT on 
14230 kHz. He’s always glad to lend a 
hand. 

Even east coast DXers have a good 
chance to bag a few Indonesian sta¬ 
tions by checking into the YB Net on 
Sundays, 1340 GMT, on 14257 kHz. 
Incidentally, YB3AAY (Jess at the 
U.S. Embassy) needs Delaware and 
Montana for his WAS. Similarly, 
9V10Y (Indonesia) hangs around 
21035 kHz CW looking for Maine and 
South Dakota for his WAS. 

AC3PT, the only ham in Sikkim 
(not to mention the only monarch) 
has been active on 20 SSB recently. 
Don’t hold your breath for a QSL, 
however. 

Don’t waste your time working 
3V8AL — he’s a pirate. Also, 8R1J 
has been having a hard time with 
someone using his call. If you have 
some doubt while working him, ask 
him his age. The real 8R1J is 45. 

If you think missing a rare one is 
bad, be glad you are not a member of 
the OH-group who planned the super- 
DXpedition to Albania (ZA-land). 


The West Coast DX Bulletin in¬ 
cluded the following history of one of 
the world’s most tantalizing DX spots: 
Interest in Rockall. . . like Clipperton 
and a few others . . . continues to 
thrive even though any hopes for an 
early operation are more wistful than 
factual. The amateurs in OY-Faroes 
have from time to time given the rock 
a look over but they are quick to 
acknowledge that the problems would 
be formidable and any success would 
be largely dependent on the weather 
and sea conditions. 

In 1955 the Royal Navy lowered 
some men onto Rockall from a heli¬ 
copter to claim the rock in the name 
of the Queen. At that time a brass 
plaque was cemented to the top of the 
rock. It is reported that prior to WW 


After securing a license to operate, 
organizing the transportation, equip¬ 
ment, operators, and publicizing the 
DXpedition so that everybody could 
work them, the Albanian beaurocracy 
stopped their plans. Upon arriving in 
Albania, the OH-group was met, re¬ 
portedly, by an armed committee, 
their equipment was impounded, and 
they were forbidden to operate. Per¬ 
iod. The planning, the paperwork, the 
incredible expense, the thousands of 
panting DXers were all for nothing, 
even though a license and permission 
had been granted months-beforehand. 

Meanwhile, DL7FT had also plan¬ 
ned an expedition to ZA-land. In the 
face of Albanian hostility to ham 
operating and the OH-group’s expen¬ 
sive failure, DL7FT went to Albania 















VK/ZL/OCEANIA DX CONTEST 
WIA (Wireless Institute of Aus¬ 
tralia) and NZART (New Zealand 
Association of Radio Transmitters) 
invite all amateurs to participate in 
this year’s VK/ZL/Oceania DX Con¬ 
test. 

When? PHONE: 24 hours from 1000 
GMT Saturday 2nd October to 1000 
GMT Sunday 3rd October. CW: 24 
hours from 1000 GMT Saturday 9th 
October to 1000 GMT Sunday 10th 
October. 

Scoring: (1) For Oceania Stations 
other than VK/ZL: 2 points for each 
QSO on a specific band with VK/ZL 
stations; 1 point for each QSO on a 
specific band with Oceania stations 
other than VK/ZL. (2) For Rest of 
World other than VK/ZL: 2 points for 
each QSO on a specific band with 
VK/ZL stations; ! point for each QSO 
on a specific band With Oceania sta¬ 
tions other than VK/ZL. 

Final Score: is derived by multiplying 
total QSO points by the sum of 
VK/ZL call areas worked' on all bands. 
Note: The same VK or ZL call area 
worked on different bands counts as a 
separate multiplier. 

Serial Numbers will consist of five or 
six figures, made up of the RS(T) 
report plus three figures which should 
commence with 001 and increase by 
one for each successive QSO - 002, 
003, etc. 


ROCHESTER HAMVENTION 

Here are some shots of a few of the 
fellows who subscribed to 73 Maga¬ 
zine at the Rochester Hamvention last 
May. If you’re not careful at these 
conventions, you too might appear in 
73! 


There is a newsletter being put out 
just for Novices and beginners. Ap¬ 
propriately named THE NOVICE, it is 
put out by Greg Ginn (WB6ZNM) and 
appears monthly with news of Novice 
traffic handling, Novice nets, FCC 
actions as related to the Notice, con¬ 
tests, awards, letters, product reviews, 
and dozens of simple but handy con¬ 
struction projects. It is a big job that 
Greg is trying to do in putting out 
THE NOVICE and he would like to 
get more Novices involved in both 
reading and writing for THE NOVICE. 
You can get a sample copy to see for 
yourself by sending a self-addressed 
stamped envelope (SASE) with 16tf 
postage on it to Greg Ginn, 1240 23rd 
Street, Hermosa Beach CA 90254. 

NOVICE VFO? 

QSY anywhere in the Novice band? 
Sound good? Well the Microcomm 
people have gone and not only de¬ 
signed, but gotten FCC approval for a 
Novice VFO! 

Not actually a VFO (variable fre¬ 
quency oscillator) in the truest sense, 
the new unit is actually a VXO (vari¬ 
able crystal oscillator) employing twa 
crystals. After a half year of corres¬ 
pondence with the FCC, Microcomm 
was finally granted typed-acceptance 
by the FCC. This is a “first” in 
amateur radio, although it is a stan¬ 
dard practice with commercial and CB 
equipment. It means, simply, that the 
equipment as designed and manu¬ 
factured meets the FCC rules con¬ 
cerning frequency stability — but that 
modification to the equipment is il¬ 
legal. It would seem that this is a 
compromise of the ham spirit and 
ham initiative for the benefit of the 
flexibility of VFO operation. 


Motor Hotel on East Highway 66, 
Albuquerque, New Mexico. The pro¬ 
gram includes Antenna Session, SSB, 
LASER Communications, .DX, 
QCWA, Traffic, VHF/FM, Ladies’ 
Luncheon & Fashion Show, 
AREC/RACES, MARS, manufactu¬ 
rers’ displays, a banquet, speakers, 
many prizes, a flea market/swapfest. 
Talk-in frequencies: 3940 - 7255 
- 146.94. Contact N.M. HAMVEN¬ 
TION, Box 14381, Albuquerque NM 
87111. 

NEW JERSEY 
SJRA HAMFEST 
SEPT.12, 1971 

The South Jersey Radio Associa¬ 
tion has announced plans for their 
23rd annual hamfest on Sunday, Sept. 
12, 1971 beginning at 11 AM. Talk-in 
planned for 3.930, 50-3, and 145-3 
MHz. For details and directions send 
an SASE to the SJRA, Box 909, 
Sicklerville NJ 09081. 


In his petition to the FCC, Jim 
Shaddox (W6BVE), president of Mi¬ 
crocomm, mentioned about a dozen 
reasons why Novices should be al¬ 
lowed to use VFOs. Among the less 
obvious reasons was spectrum con¬ 
servation. At present, if your rock is 
for 3725 kHz and the fellow you’re 
working is on 3730 kHz you are 
effectively using two channels to com¬ 
municate. There are two channels 
being used so that nobody else could 
use either one of them without run¬ 
ning into some QRM from one of you. 
If you and the fellow you’re working 
could both get on the same frequency 
(by zerobeating with the VFO) — say 
3725 kHz — you have effectively 
freed one frequency. When you think 


II, fishermen from the Faroes have 
made a landing on the rock from a 
fishing boat and reported footing a bit 
slippery because of the thousands of 
birds claiming the rock as home. While 
the rock is rather steep, a crevice on 
one side gives a difficult but not too 
difficult access to' the top. The RAF 
Radio Club gave Rockall a prolonged 
study two years ago but finally gave it 
up as too expensive an undertaking. 
Some Northern Europe stations have 
continued to study a possible ap¬ 
proach by sea but here again the costs 
are the big problem to overcome, after 
that the actual landing would be the 
big problem. Rockall is possible 
. . . should there be sufficient finan¬ 
cing . . . but any immediate proba¬ 
bility is questionable. 

An occasional zone 23 station 
seems to be getting through. UA0YT, 
JT1AI, JT1KAF, JT1KAA, JT2AB, 
and JT1AH have all been worked by 
U.S. stations. UA0YT, however, is 
your best bet for a QSL. If you want 
to work a JT (Mongolia) you had 


about this, it is sort of like a Novice 
band expansion — more QRM free fre¬ 
quencies! 

Novices can now have roundtables 
and nets - QSOs involving more than 
two stations. Before, unless everyone 
was lucky enough to have rocks for 
the same frequency, you would have 
to retune your receiver to each fel¬ 
low’s different frequency. Now, if you 
all zerobeat against one station, there 
is no receiver retuning. 

Crystal control for Novices has ac¬ 
tually been a throwback to the pre- 
WW2 era. At that time virtually all 
hams were crystaj controlled on CW. 
Every CQ would be followed by min- 


with three other DLs and spent three 
days straightening out the license sit¬ 
uation. Finally he did get the go ahead 
and put ZA2RPS on the air for a few 
days. OH2BH, OH5SE, DL7FT, and 
the rest of both groups have justly 
earned the gratitude and admiration 
of DXers for their great efforts in 
trying to give us a ZA contact. 
Thanks! 

Venezuela may not be particularly 
rare, but few DXers have received a 
QSL like this one from R.A. Carvajal 
(4M2BC). This is his special QSL for 
slow scan TV contacts. 

KH6EDY on Kure Island (yes, it 
does count as a separate country) is 
being operated by John, who is con¬ 
nected with the Coast Guard Loran 
Station there. He has had his share of 
rig problems but should be active 
around 7295 kHz and 14280 kHz. 

Keep your eyes and ears open for a 
West Indies DXpedition in September 
with W7VRO and W7EKM. 

ZC4CB is willing to make schedules* 
with anyone - particularly 40 and 80 
meter skeds for next winter. His QTH 
is Box 216, Famagusta, Cyprus. 
(continued on News Page 6) 


utes of tuning up and down the band 
looking for a reply - necessitating 
long calls, wasted time, and spectrum 
waste. When stable VFOs became 
technically possible and economically 
practical, crystal control died out al¬ 
most immediately. It had too many 
drawbacks;-VFOs had too many ad¬ 
vantages. This general ham trend away 
from crystal control immediately fol¬ 
lowing WW2 should stand as a pretty 
solid argument in favor of VFO opera¬ 
tion. 
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$3000 and would limit that commit- ' taken on this much-needed investiga- 
tee’s actions to implementation of tion of election procedures, 
policies established by the Board. Item 26: Rules 4 and 5 (Constitu- 

With comments by a former ARRL Director, A. David Middelton W7ZC/W5CA The Exe = lltlve Committee appears tion and By Laws) (concerning affili- 

to continually usurp the authority and ated clubs) were changed and they 
he annual meeting of the Board emergency frequencies during major P rero g at ives of the Board, but appar- now require at le^st 51% of the voting 
was held May 7 and 8 in Hart- disasters, and that ,such situations be entl y the Direct °re approve of such members of a club to be Full or 
ford. Attendance totaled thirty- publicized over WIAW and ARRL procedure, by defeat of this motion. Associate Members of ARRL, and at 
seven, including all sixteen directors, OBS. Item 55: A motion (later with- least 51% of the members of a club be 

nine vice directors and a mixed bag of Item 35: A motion was made that drawn by its instigator) would have .licensed amateurs, etc. 

HQ and other personnel. The Board FCC should request authority from had a stud y made of the organization Item 28: This motion grants full 
was in session for sixteen hours and Congress to permit FCC to establish and operation of HQ. membership in ARRL to a person 

fifty-two minutes. interference rejection requirements Such naivete ; This director did not who has held continuous and unlapsed 

Prior to each such meeting there is and apply them to the manufacturers know that any investigation of HQ is a membership in ARRL since May 15, 

much expectation that “this time of TV and other home entertainment no ‘ no! 1934 > as wel1 as those already pre¬ 

something will actually be accom- equipment. This motion was shot hern 57: Sti11 trying - Director viously covered through license and 
plished” by these elected officials at down by an amendment referring the Shima (See Item 55) moved that the residency. 

their once-a-year gathering. matter to the General Counsel to file General Manager should present to the Item 33: Director Griggs offered a 

A sage once said, “Hope springs comments on Docket 19183 with Board at the annual meeting a three- motion (later tabled) that a commit- 
eternal . . . This time was no differ- reference to adoption of standards, y ear operating plan for HQ, outlining tee study the feasibility of realigning 
ent! The minutes of the 1971 meeting etc. his future plans for financial, man- ARRL divisional boundaries or by 

indicate that little has changed. The For some obscure and long pre- power, publication and membership weighting the voting power of direc- 
Board met, discussed and, for the vailing over-biased reason, the ARRL services and capital expenses. This tors. 

most part, took little positive action Board and HQ always back off on excellent motion was referred to a Only three directors opposed tab- 
on matters of importance to amateur anything relating to the elimination of committee. ling this plan to strengthen ARRL 

radio. -TVI and similar problems! Those who Item 58: After y ears °f discussions, through proper and equable represen- 

Some decisions were made but a‘ recall the early. 50s and the terrible Article 7 was amended to read, tation. 
total of fifteen measures were “refer- HAM vs TVI fight, may remember “Should the office of Vice Director be Item 53: A motion “to take from 
red to committee,” a process that can that it took drastic directorial action vacant > the vacancy shall be filled by the table” the realignment motion 

be and usually is the death of a good to force ARRL to publish the facts appointment by the President.” (Item 33) was rejected. 

idea, as they are seldom heard from about the “Dallas Plan,” the weapon There is no lo S ical explanation why Item 54: In the opinion of one 
again. that finally broke the back of the TVI this was not done years ago! director (Griggs) there should bean 

In the main, the Board was as problem. That was in 1951. It is now Item 71: H Q was directed to pre- annual opinion survey of ARRL mem¬ 
reactionary as ever, and that is bad twenty years later, and still ARRL is P are a Special Techniques Hand- bers conducted by HQ in QST. 

news for thinking amateurs who are reluctant to take a stand against this bo °k — featured sections to include The vote on this poll was one YES, 
always desirous that ARRL will some plague to ham radio. RTTY, ATV, repeaters, Space Comm., and eleven NO (there are sixteen 

time act in a manner beneficial to the Item 37: An effort made to request facsimile, etc., with a target date of directors, remember?). Why does the 
amateur body politic as well as for FCC to consider a change in the >73< ARRL hierarchy maintain this ridicu- 

their membership still left on the rolls, practice of examinations, to permit ^ the required manpower and lous fear of polling its membership? 

What follows is a summary of mea- applicants to take the theory test funds are made available, and if this is Item 60: A motion was made to 

sures brought up and how they fared, before the code test (and other mat- foll °wed through, such a Handbook have ARRL publicize in QST, the 

I offer comments from a background ters) .was referred to a committee by ^^ht be valuable. However, with the 

of over fifty years of active hamming an amendment. state of the art changing so rapidly, CQ-magazine sponsored WW DX and 

and observation of the ARRL’s modus Item 40: The so-called “Grand- devotees of these phases of hamming WPX contests. This was amended to 
operandi, including four years as a father clause” and other matters per- ma V better find their data in the P a 8 es re f er this matter to the General Coun¬ 
militant director and eighteen months taining to the Extra Class license was °f bam magazines and up-to-date sel for study. The ARRL has appar- 

as a member of the HQ staff. I have debated and then the Board moved to handbooks published by other groups, ently never heard of the act of recip- 
no inside dope and am not privy to stand pat on their 1969 decision Item 72: A motion (later tabled) roc hy! 

any Board matters except what I read (items 23 and 54, July 1969 QST would have moved W1 AW frequencies Hem 59. A motion (later defeated) 

in the minutes, and with suitable minutes). See those items for the full to points in the General Class seg- was made to P rovi de one-half page 
“reading between the lines” based on details. ments. • s P ace for each of two directors in each 

previous study of such records, and Items 41 and 43: The “Eye Bank issue of Q ST > with rotation of the 

having “been there” for four of these situation” and FCC 19245 was discus- The Board and Board Matters directors to be alphabetical, by di¬ 
sessions. sed and, in Item 43, it was requested Items 14 and 15: Article 4 (of the vision, with the author identified. 


THE 1971 ARRL BOARD MEETING 


AARL Board and Hams At Large 

Item 50: The General Counsel was 
directed to assist, as much as possible, 
the Counsel of the Chicago Area 
Radio Club Council, in efforts to 
establish the right of licensed hams to 
operate their stations in Chicago. 

Item 51: A motion was passed that 
directs HQ to purchase the Dave Bell 
Association film ’’THIS IS HAJvl RA¬ 
DIO” and to make it available to 
schools and clubs. 

This is a new (15 minute) film 
produced by Bell, W6BVN, at his 
own initiative following the highly 
successful reception given his “HAM’s 
WIDE WORLD” film. 

Item 89: A committee was directed 
to make a study to determine the 
feasibility of again placing QST on 
sale on newsstands. 

The availability of QST among the 
numerous other hobby-type maga¬ 
zines should publicize ham radio and 
ARRL. Many potential hams have 
been denied QST by HQ pique with 
the newsstand distributors. 

The ARRL Board and 
Public Relations 

Item 45: A motion was made (later 
referred to a committee) to establish 
an advisory committee on PR to 
foster liaison between the ARRL PR 
consultant and the hams. 

ARRL’s PR Consultant is a ntm- 
licensed person, but his published 
work denotes considerable savvy con¬ 
cerning ham radio. All efforts to have 
HQ provide wider PR seem futile. 

* * * 

The Board took the usual steps, 
common to all such meetings, such as 
resolutions, discussions of pension 
plans, etc., ad nauseam. 

Readers are urged to study the 
published minutes in July QST, to 
obtain all the information given out 
on this meeting. 

As to results of these deliberations, 
only time will tell. 

W7ZC/W5CA- 






ARRL vsFCC 

Items 9a through 9e: After over 
three hours of motions, amendments 
and discussion, ARRL’s stand on Doc¬ 
ket 19162 emerged with a differing 
view on voice band expansion from 
that proposed by FCC ARRL’s pro¬ 
posal is 

3775 4000 kHz Tor Rxtra Class (25 
kHz less than 19162) 

3880 4000 kHz for Advanced Class 
(25 kHz less than 19162) 

3825-4000 kHz for Cond. and Gener¬ 
al Class (50 kHz more than 19162) 

ARRL agreed with 19162 on 40, 
except that ARRL wants 7075 7100 
kHz voice for all classes of licenses for 
Region III possessions only. 

ARRL disagreed with 19162 on 20 
and proposes - 

14175 14350 kHz for Extra Class 
(25 kHz less than 19162) 

14200 14350 for Advanced Class (25 
kHz less than 19162) 

14275 14350 kHz Cond. and General 
Class (25 kHz less than 19162) 

ARRL did not offer a rebuttal on 
the 15-mcter voice expansion. 

ARRL opposes all of the FCC 
proposed changes on 10 meters and 
also opposes the cut from 25 to 10 
kHz for the special CW segments. 

The foregoing ARRL stand appears 
to be a comproimse between the 
reactionary and the realistic factions 
on the Board. The minutes contain no 
details as to the logic (?) behind their 
stand, but it adopted after a 14 1 
vote. Canadian Director Eaton voted 
NO. and Director Stricter abstained. 

A rhubarb developed when Eaton’s 
voting was challenged. The voting of 
the Canadian, on what is obviously a 
matter strictly internal in the U.S., 
was challenged on two occasions, but 
both times the Chair (Pres. Denniston) 
after discussion . with the General 
Counsel ruled that the Canadian Di¬ 
rector could vote. 

Item 11: The General Manager and 
Communications Manager were direc¬ 
ted to examine the possibilities of 
strengthening liaison between FCC 
field offices and ARRL to declare 


that FCC reconsider its interpretation 
of Section 97.39 of Rules, and sug¬ 
gested modifications of Rule 97 to 
guarantee continuation of policies and 
interpretation of the Rules, pertaining 
to message handling and other mat¬ 
ters. 

This “Eye Bank Net” situation 
should be the subject of an in-depth 
study, as it has not been fully ex¬ 
plained in any ham magazine. FCC’s 
19245 may have far-reaching effects 
on amateur radio. 

Item 44: A motion that FCC be 
requested to change classification for 
Technicians to TECH I and TECH II 
(Experimenter and Communicator, re¬ 
spectively)‘was amended to refer this 
to a committee. 

Item 56: A motion (later referred 
to a committee) proposed that FCC 
establish an FC’C-Certified Volunteer 
Examiner program (for persons 
residing more than 75 miles from an 
FCC quarterly examining point. 

Item 80: A motion requested the 
General Counsel and the Executive 
Committee to study the status of the 
220 MHz situation and proposals for 
appropriate action. Why the Executive 
Committee? 

Item 84: A motion to request FCC 
to reduce the code speed for General 
and Conditional examinations to 10 
wpm was referred to a committee. 

Item 91: A motion (also referred to 
committee) called for the establishment 
of 50.050 to 50.1 MHz forTechnican 
and higher class license CW operation. 

AIlltL HQ Affairs 

Item 36: The Board directed that 
the General Manager identify in his 
quarterly report the expenditures of 
ARRL funds for operation of ARRL 
QSL services, defense of ham fre¬ 
quencies, foreign travel, legal services 
and the cost of ARRL support to 
special programs such as the Talcott 
Mountain Science Center, AMSAT, 
etc. 

Item 39: A motion was defeated 
that would have restricted expendi¬ 
tures by the Executive Committe to 


Constitution and By Laws) was 
amended to provide for two yearly 
meetings of the Board, one in January 
and one in July, to start in ’72 both 
meetings to be held in the vicinity of 
ARRL HQ. 

This long-overdue change to two 
meetings a year was opposed by one 
director, and another abstained from 
voting on this measure, which, if 
followed through, will result in better 
control of ARRL affairs. 

Item 20: For the first time, the 
existence of former Directors was 
recognized when a motion was passed 
to provide copies of all Director’s 
letters (published at HQ) if annually 
requested by them. 

As a member of this large but 
hitherto ignored “club” I am appre¬ 
ciative of this gesture by the existing 
officials. 

Item 23: A study (by a committee) 
will be made of Board meeting pro¬ 
cedures. 

Item 81: A motion was made to 
revoke authorization for Directors’ 
expenses to ARRL National conven¬ 
tions. This was amended to refer it to 
a committee. Such penurity is notice¬ 
able in some Directors! 

Item 86: A motion to hold the 
January ’72 meeting in Miami (to 
coincide with the S.E. Div. Conven¬ 
tion) was rejected. 

How could anyone deliberately 
choose to travel to Hartford instead of 
Miami in January!!!! BRRRR! 

The Board and ARRL Membership 

Item 16: Raising the dues to S7.50 
was “moved.” but amended to be 
referred to the first ’72 meeting of the 
Board. 

Items 22 and 32: A motion made 
to establish a “Legal Advisory Com¬ 
mittee” was tabled. This was rein¬ 
stated in Item 32, the name changed 
to “Legal Counsel Committee,” and 
passed. 

Item 24: A motion was made to 
have a committee continue its study 
of ARRL election procedures. 

This “continuance” is a stalling 
ploy. It prevents any action being 

News Page Five 


What better purpose could the 
pages of QST serve than to have them 
air the views of the elected representa¬ 
tives. As I was denied access to the 
pages of QST when a director, I am 
disgusted with the rejection of this 
motion. Surely directors must have 
some views on something Could it be 
that they just hate to sign their name 
to anything and be committed to a 
stand? 

Item 69: A motion, passed ten to 
six, now permits any member to 
request mailing of QST via first-class 
mail if he is willing to pay the extra 
cost. 

Item 70: A motion (later tabled ) 
would have offered newly licensed 
Novices membership on a one-year 
one-time basis for S4. 

Item 75: The Board voted that the 
activities of the ARRL Foundation 
Committee remain in status quo until 
otherwise directed by the Board. 

The delay is inexplicable. What 
activities? 

Item 73: A motion was made that 
HQ investigate the availability of ac¬ 
tual films and tapes showing ham 
participation in disaster communica¬ 
tion for use in documenting the hams’ 
public service. Believe it or not this 
harmless little direction was amended 
and referred to a committee! 

The Board and VHF 

Item 31: A committee was directed 
to make a study of VHF repeater 
standards, frequencies and related 
items. 

Item 74: The ARRL Technical Mer¬ 
it Award for 1970 was made jointly to 
WB6NMT, K2CBA and W7CNK for 
their efforts resulting in the first 220 
MHz EME QSO. 

As the originator of this award, I 
am pleased to see it go to VHF- 
minded hams once again! 

Item 80: The status of the current 
220-MHz proposals was referred to 
the General Counsel and the Execu¬ 
tive Committee for study and appro¬ 
priate action. There’s that ubiquitous 
Executive Committee again! 


CARTG RTTY CONTEST 

OCT. 16-18 

The Canadian Amateur Radio Tele¬ 
type Group has announced the 11 th 
RTTY DX “British Columbian Cen¬ 
tennial” Sweepstakes for the weekend 
of Oct. 16 18. The rules and scoring 
are too lengthy to include here, but 
they can be obtained for a SASE to 
the CARTG at 85 Fifeshire Rd., 
Willowdale, Ontario, Canada. The con¬ 
test looks like a real good one with an 
emphasis on DX and Canadian QSOs. 
There is a long list of impressive 
medallion and plaque awards includ¬ 
ing special awards for QRP, SWL 
printer, 10 meter activity, and “Green 
RTTYcr” - anyone who has never 
participated in a RTTY contest. 


TRI-STATE PICNIC 
SEPT.19,1971 

'Hie R.I. Swamp Yankee ARC and 
the Eastern Conn. ARC have 
announced their Tri-State Picnic for 
Sept. 19, 1971 beginning at 9:30 AM. 
Meeting at Pulaski Park, West 
Gloucester RI, plans call for a trunk 
equipment sale and picnic. Talk-in will 
be on 50.35 MHz. 


WASHINGTON STATE 
AWARD 

The Puget Sound Council of Ama¬ 
teur Radio Clubs will issue an opera¬ 
ting achievement award signed by 
Governor Daniel J. Evans, for contacts 
made during Washington State Ama¬ 
teur Radio Week, September 4th to 
12th, 1971. Out-of-state amateurs 
must work ten Washington stations, 
and in-state amateurs must work 
twenty other Washington stations 
during this week. Send list of stations 
worked, their locations, date of con¬ 
tacts, your name, call and address to: 
The Puget Sound Council of Amateur 
Radio Clubs, 12306 80th Avenue 
East, Puyallup, Washington 98371. An 
SASE would be appreciated. 








REPEATER UPDATE 

(continued from News Page 3) 

New repeater activity in West Vir- 
ginia includes W8JDJ on 
146.34/146.76. They have a coverage 
of about a 50 mile radius of Wheeling 
WV. Atop a 125 foot water tower in 
Weirton WV is K8ZPR. They cover 
about a 65 mile radius using 
146.34/146.76. 

There is a complete revision of our 
repeater listing for Philadelphia PA. 
WA3IGS and K3ZTP should be de¬ 
leted. WA3BKO - the Philadelphia in¬ 
tercity repeater — has been expanded 
to include operations on 
146.22/146.82 (south-east), 
146.28/146.88 (north-west), 
146.16/146.76 (central), and 
146.34/146.94 (west). Also in the 
Philadelphia area is WA3KUR, listed 
incorrectly as 52.76/52.525 and 
52.76/52.64. They presently operate 
two repeaters (cross connected) on 
52.76/52.64 and 448.8/443.8. There 
is also an AM repeater, W3QV, on 
29.64/29.493. 

The repeater listed in our New 
Jersey listing as “Call unknown (Ford 
NJ)” has been identified as WA2UWO. 
This repeater and the separate listing 
as WA2UWO (still in the NJ listing) 
arc not open repeaters. This is quite a 
repeater with 6 meter, 2 meter, and 
450 MHz interconnections along with 
the use of CTSS. Those interested 
might write to the NJ FM Asso.c., 
Box 276, Fords NJ 08863 concerning 
membership and use. 

The repeater listed as WA1KEK, 
Bridgeport CT, is actually WA1KGK 
in Trumbull CT. It is tape logged and 
users are requested to give time at the 
start of their transmission. Also, its 
power is 60W out and not the 400W 
listed. Antenna elevations above sea 
level are 845 feet for the receiving 
gain antenna and‘720 feet for the 
transmitting groundplane. 

WA2SUR is a super-machine in 
Manhattan NY previously listed as 
K1TKJ/2. Transmitting antenna is at 
720 feet, ?nd receiving antenna is at 


it. I rented a motorcycle as his place is 
about 9 miles out of town. It was 
quite a difficult ride out there. I’ve 
never driven a cycle over rough roads 
and I had to pick my way over chuck 
holes and large stones. It was a beauti¬ 
ful drive. The green of the rice paddiea 
is a green you never see at home. 
Barc-brcastcd women doing their wash 
in the streams. The road choked with 
people, cows and buffalo. The school 
itself is set at the very end of the 
valley - large green hills rise on all 
sides. There arc 300 boys there. I 
talked with some and they seem to 
like it very much. After a short wait 
Father Moran arrived accompanied by 
2 other Americans and a British chap. 
He didn’t show any recognition of 
your call sign or your letter but did 
remember that you’d helped him talk 
to his brothers in the past. Since it 
was about I PM Nepal time USA was 
closed. But you couldn’t believe the 
European contacts he had. Within a 
space of 20 minutes he worked Rus¬ 
sia, Japan, Germany, Italy, England, 
Spain, Norway, Sweden, Yugoslavia 
and Jerusalem. He carried on a conver¬ 
sation with us while he was making his 
contacts. They all talked too long, 
telling him about their rigs, etc. He 
tried to keep transmission short. 
There were so many waiting. He start¬ 
ed out with a Russian and when he 
finished there was so many calling he 
couldn’t hear anyone. So with a mis- 
chevious grin on his face he would 
shout “Everyone up 5KC.’’ That usu¬ 
ally spread them out enough so he 
could pick up someone. Often he just 
tuned away from the group. Once he 
picked up a lone Swede calling CQ. 
The guy was obviously a new ham and 
quite ama/.cd. Couldn’t figure out quite 
what Moran’s QTII was. 

He showed us his two favorite 
cards one from Ulan Bator, Outer 
Mongolia and one from Jordan. King 
Hussein’s card is an understatement 
very simple lists his equipment, 
gives his QTII as “near Amman.’’ He 
fills in the back liimself, as you do. 

I’m sorry that I can’t remember 


NEW PRODUCTS 

(continued from News Page 2) 
offer higher reliability than either dry 
aluminum or solid tantalum types. 

Unlike solid tantalum or dry alumi¬ 
num types, Amperex claims their new 
capacitors can tolerate substantial re¬ 
verse voltages continuously. For short 
durations, they can withstand reverse 
voltage equal to the rated voltage. In 
addition, the special construction re¬ 
sults in high ripple current capability. 
With no limit on the magnitude of 
discharge current that can flow, the 
need for protective series resistance in 
associated circuits is eliminated. 

According to Amperex, reliability 
tests of 2647 of -the new capacitors 
for a total of over 26 million compo¬ 
nent hours and 400 million hours of 
actual field tests demonstrated failure 
rates lower than 0.1% per 1000 hours 
of operation at ambient temperatures 
of 85°C and at maximum operating 
voltage. Amperex reports that there 
were zero catastrophic failures in the 
entire test program. 

The electrolyte used in these capa¬ 
citors is manganese dioxide. Since 
there is no loss of electrolyte by 
evaporation at high temperatures, the 
capacitive element has good long term 
stability. Because manganese dioxide 
has very low temperature coefficients, 
the capacitor is highly stable at opera¬ 
ting temperatures between 80° C and 
+ 125°C. 

Series 121 capacitors arc encased in 
aluminum for mechanical rigidity and 
insulated with a transparent sleeve. 
The capacitive element has high hu¬ 
midity tolerance, as shown by the 
56-day damp heat test (40°C at 90 to 
95% RH) which produced no change 
in leakage current and a minimal 
change in capacitance, loss factor and 
high frequency imepdance. 

Series 121 solid electrolyte alumi¬ 
num foil capacitors are available in six 
standard case sizes from 2.2 to 330 
microfarads and from 6.3 to 40.0 
working volts. They are priced com¬ 
petitively with solid tantalum types. 


NEW BEAM LEAD OP AMP 

With the rapidly expanding use of 
custom hybrid technology in all types 
of sub-assemblies for military, med¬ 
ical, industrial and communications 
equipment, IC chips will find expand¬ 
ing usage. Motorola claims that in 
applications where system failure can¬ 
not be tolerated, the extra reliability 
of the beam lead system represents a 
significant improvement of standard 
IC chips. 

The beams are cantilevered gold 
structures extending from the chip, 
which bond readily to a gold-metal¬ 
lized substrate replacing the usual 
fragile connecting wires and providing 
one of the most reliable interconnec¬ 
tion systems known. The chip is 
mounted in an inverted position with 
the beams providing both mechanical 
mounting and electrical connection. 

As an additional step toward total 
reliability, chip separation is done by 
an etching process eliminating possible 
fissures caused by mechanical stresses, 
involved in other chip separation 
methods. 

The new Motorola MCBC1709 and 
MCB1709F beam lead devices are 
electrically identical to the industry 
standard MC1709 op amp, but their 
unique mechanical structures spell the 
difference. Both of these full military 
temperature range parts are protected 
by a layer of silicon-nitride passivation 
which is impervious to device de¬ 
grading ions. 

The MCBC1709 is a beam lead chip 
suitable for hybrid circuits while the 
MCB1709F is a beam lead chip 
housed in a flat package, providing the 
user, not able to handle IC chips, with 
reliability advantages of the beam lead 
concept. Motorola Inc., Semiconduc¬ 
tor Products Division, P.O. Box 
20924, Phoenix AZ 85036: 



NEW BOOKS 
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s ijrmn b 

y^r'iHiTOi’^d fly 
I Insist that you print ev 
should be boiled in oil ov 


Cincy Stag Manifest 
The 34th Annual STAG Hamlest 
will be held on September 26, 1971 at 
Strieker’s Grove, Compton Road, Mt. 
Healthy, Cincinnati. Ohio. Door prizes 
each hour, raffle, flea market, model 
aircraft flying, and contests. $5 cost 
covers everything. For further details 
contact: 

John H. Bmning W8DSR 
6307 Fairhurst Avenue 
Cincinnati 011 45213 


Omission 

How come you do not have us 
listed under “PREAMPS” on page 50 
of the July, 1971 issue of 73 
Magazine ? 

AEROTRON 
Stuart l ? . Meyer 
P.O. Box 6527 
Raleigh NC 27608 

Stu, it beats me! We know 
perfectly well that you make a great 
preamplifier. Put it down to a sudden 

stroke of 'Idiocy, okay7 

. . . Wayne 


Arc We Really Losing 220 

Once in a while a proposal is 
introduced that needs the support and 
planning of amateur radio. The pro¬ 
posal in question is RM-1633. This 
would allow the Citizens Band opera¬ 
tor to become an amateur in a way 
that should induce him to progress in 
the amateur ranks. Now some of you 
arc going to say that I’m giving away 
the amateur bands. Not really, be¬ 
cause the FCC is the only one who 
can do this in reality. For the real 
truth of the matter is that we are on 
the verge of losing a great deal of 
spectrum unless we do something 
about it. 

Now the point comes to light that 
220 would sound like a madhouse and 
be completely useless if we let the 
CBers on the band. I don’t think so. I 

















865 feet. Runs 4 00W on 
146.19/146.73. Coverage frieludes 
most of Long Island, southwestern 
Conn., and north and central NJ. 

DX FOOTNOTES 

(continued from News Page 4) 

There is a strong chance for a 
Fanning Island DXpedition by 
WA5DYW (ex-601 KM). Dates have 
not come out yet, but keep alert. And 
while listening around, don’t forget 
Darlene* (VK5DK, WA6FSC, 
ZL1ATC) on her two year journey 
through a dozen countries. By now, 
you should have worked her from 
Rodriguez. QSL through VR5SK. 

If you arc looking for Amsterdam 
Island, look for FB8ZZ, between 
14.030 and 14.040 MHz. Real bad 
pileups tend to frighten him away, but 
if you do work him you can QSL via 
F8US. 

A reminder about the Arabian Net: 
check in is at 1900 GMT, Thursdays 
on 14.295 GMT. A list is made of 
those checking in and then the list is 
run through on Saturdays at 1900 
GMT on the same frequency. 

Last month it was mentioned that 
Jim (ZM7AG) on Tokclaus was adept 
at rapid QSYs. It seems that this is the 
understatement of the century. The 
WCDXB has hinted that many of the 
W6-land big guns arc installing water- 
cooled VFO bearings just for chasing 
Jim. 

If you are looking for Formosa you 
won’t have to do much tuning 
around BV2A is crystal controlled 
on 14.023 MHz. The only active ham 
on the island, he is reportedly active 
around 1200 GMT. 

Don’t forget the free subscription 
to 73 for submitting a usable DX 
station photo to DX Footnotes, 73 
Magazine, Peterborough Nil 03458. 

This letter was written by Terry Jones 
to his dad Dewitt Jones, W9WKU. 

Kathmandu, Nepal 
April 3, 1971 

Well I’ve just returned from Father 
Moran’s and 1 must tell you all about 


what kind of equipment Moran had. 
Some transmitter I didn’t know very 
well with a 1000 W linear very much 
like your small one. Has a 6 element 
“Hi Gain” Beam at 5,000 ft. 

He mentioned that since all his 
European contacts go over Russia he 
has to keep on good terms with them. 

I left him a message to give you if 
he worked any W9’s. I didn’t really 
feel I could ask him to contact you 
just for me. Especially since it meant 
getting up at 6 AM (for him). Besides 
it cost me $6.00 to rent the bike! 

CQKA CQKA CQKA 

The Far East Auxiliary Radio 
League .(FEARL) has announced a 
frequency and time change for the 
“KA Net.” They are now on 14.300 
MHz meeting Sundays at 0001 and at 
1200 GMT. 

FEARL is composed of amateur 
radio licensees assigned to United 
States Forces in Japan. The purpose 
of FEARL, and the “KA Net” which 
they sponsor, is to promote inter¬ 
national goodwill and friendship 
through the medium of amateur radio. 

FEARL offers a series of awards to 
appeal to the rag chewer, DXer, and 
SWL. There are awards for working 5, 
15,. and 25 KA stations and for 
working all KA call areas. These 
awards are open to SWLs, too. There 
are also awards for a 30 minute or an 
hour QSO with a KA station or a 
roundtable QSO with at least two KA 
stations. 

The “KA Net,” of course, is a good 
place to begin working for these 
awards. The Net, although not a DX 
or traffic net. does attract a few DX 
stations. Primarily it is to provide KAs 
and anybody else with some good 
rag-chews. 

IRISH DXPEDITION 

Region One of the Irish Radio 
Transmitters’ Society will hold a 
DXpedition to Dalkey Island, a small 
island off the east coast of the Re¬ 
public of Ireland. The gear will all be 
run from gas generators. Operating 


Amperex Electronic Corporation, 
Component Division, Hauppage NY 
11787. 

NEW POWER TRANSISTORS 



TRW Capacitor Division has an¬ 
nounced a new family of industrial - 
commercial NPN power transistors 
featuring high power and high current 
capabilities. They are intended for use 
in a wide variety of applications in¬ 
cluding power switching circuits, au¬ 
dio amplifiers, series and’shunt regula¬ 
tors, driver and output series, DC to 
DC converters, inverters, and solen¬ 
oid/relay driver service. 

The manufacturer claims high pow¬ 
er dissipation, excellent secondary 
breakdown characteristics and very 
low saturation voltage all combined to 
give these devices high performance 
and optimum reliability. The transis¬ 
tor is avilable in a hermetically sealed 
TO-3 case whose copper base acts as 
an excellent “built-in” heat sink. Low¬ 
er power devices arc available in a 
TO-66 case. Prices range from $1.40 
to $9.00. TRW Capacitor Division, 
Solid State Operation, 112 West 
First Street, Ogallala NB 69153. 


times will be from 1200 GMT 31st 
July until 1200 GMT 2nd August. CW 
and SSB will be used on all bands, 3.5 
to 30 MHz. The call, EI0DI, will be 
used. A special QSL card will be sent 
in confirmation of all contacts. QSL 
address is Box 462, Dublin 9, Ireland. 

News Page Six 


SPRAGUE CAPACITORS i 

An expanded and updated edition 
of a comprehensive Twist-Lok and 
Print-Lok Electrolytic Capacitor Re¬ 
placement Manual has just come off 
the press, announced the Sprague 
Products Company. 

Expanded to include more set sup¬ 
pliers not found in the previous edi¬ 
tion, Manual K-110 covers over 300 
different makes including TV sets, 
home and auto radios, high fidelity 
equipment, and CB radios manufac¬ 
tured through 1970. 

The 40-page manual lists original 
part numbers for each manufacturer, 
followed by ratings, recommended 
Sprague capacitor replacements, and 
list prices. More than 2500 electro¬ 
lytic capacitors are listed. 

Manual K-l 10 is available free from 
Sprague distributors, or may be ob¬ 
tained by writing to Sprague Products 
Company, 517 Marshall Street, North 
Adams MA 02147 . 

GENERAL CLASS LICENSE GUIDE 

The Study Guide for the General 
Class License nearing completion in 
this issue of 73 Magazine has been 
published in book form by TAB 
Books. Available in cither paperback 
or gold-embossed hardcover editions, 
the Amateur Radio General Class Li¬ 
cense Study Guide was put together 
by the staff of 73 and designed to 
provide an understanding of the li¬ 
cense exam questions, not just an easy 
means to memorizing. Judging from 
the results achieved using 73’s Ad¬ 
vanced and Extra Class Study Guides, 
this approach works like a charm. If 
you have been following the install¬ 
ments in the magazine, here is your 
chance to get it all together in a handy 
single volume. If you have your 
General ticket, this book will be in¬ 
valuable as a refresher course on 
theory and practice or as a gift to any 
deserving Novice. Paperback edition, 
$4.95. Hardcover. $8.95.. TAB Books. 
Blue Ridge Summit PA l 7214 and 73 
Magazine, Peterborough NH 03458. 


believe that the CBer can do a lot for 
ham radio. Unfortunately (for ham 
radio that is) the truth of the matter is 
that the CBers can, and more than 
likely do, outshine us in the art of 
radio communications. The CBer can 
handle traffic quicker and better than 
his ham counterpart. This has been 
proven in the past and will be proven 
in the future. That is a sad state of 
facts. 

Second; ham radio needs new 
blood. We have not grown in 10 years! 
That, my friends, is a fact. I truly and 
sincerely believe that the use of the 
220 band by amateurs and the 
Hobby-class licensees (CBers) will 
benefit all concerned. And it will help 
populate a band that has but a few 
users. 

Also a point that should be brought 
to light is that the manufacturers of 
ham equipment will profit by this new 
proposal, too. I’m sure that everyone 
is aware that the manufacturers arc 
giving up on ham radio, except in the 
field of FM transceivers. Now, let’s get 
down to the nitty-gritty. The 220 
band is five Megahertz wide. I would 
like to propose that on a national 
basis that these subdivisions be used 
to eliminate confusion. 

1. That 220.0 to 220.100 be used for 
CW only. 

2. That 220.100 to 220.500 be used 
for SSB/AM/CW. 

3. That repeaters be allowed in only 
one portion of the band and that it be 
from 223.0 to 224.0. 

4. And that a sub-band be set aside for 
controlling repeaters from 224.500 to 
225.0. 

There is a 20 kHz space between 
ch. 75 and 225.0 MHz band edge. 
Channels 1 to 66 are for the hobby 
class sub-band. Between Channels 42 
and 58 is the repeater sub-band. This 
would be for the use of amateurs and 
hobby class. Between Channels 67 to 
75 would be for the use of repeater 
control. As stated before, this is to 
serve to eliminate any mass confusion, 
and to show the FCC that we as 
amateurs can control what happens on 
our bands. Undoubtedly, some will 
say that the existence of TV Ch. 13 
will all but eliminate any useful ham 

(continued on News Page 7) 








(continued from News Page 6) 

activity on 220. I see no reason why 
the amateurs can’t share these 
channels for use in Channel 13 
country. It would be basically like 2 
meters. A lot of AM boys are on 
146.25 which is in the FM region, and 
to my knowledge they get along fairly 
well. I see ho reason why this would 
not work on 220. In conclusion, 1 
would like to say that the future of 
ham radio is on us all, and that we 
must make decisions that will better 
ham radio for all of us. 

If anyone wishes to write to me, 
either expressing an opinion for or 
against this, or if you have any sug¬ 
gestions to improve this proposal, 
please drop me a line and let me 
know. I would especially like to hear 
fronf the repeater people and the 
others who use 220. I would sincerely 
like to hear from all of you. My 
address is: 16032- 14 Ave S., Seattle 
WA 98148. Remember; only you can 
save amateur radio. 

Michael D. Payne W0LVJ 

Join the Ranks 

Please enter my subscription to 73 
for a year. 1 have let my membership 
in the ARRL expire, at least tempo¬ 
rarily, in protest to “incentive licens¬ 
ing.” This is because of my concern 
for its long term effect on amateur 
radio, and not sour grapes. I have the 
Extra class. 

Forrest O. Burk W4JFQ 
353 Coral Drive 
Cape Canaveral FL 32920 


Some Have It Made 
I remember reading in 73 a few 
issues back where you wanted the 



be a pleasure to newcomers. Also a 
simple unit, and cheap, might en¬ 
courage them to try ham radio. One 
doesn’t need a mint to have fun. Nor 
should one be an engineer to get 
started. I started my ham ticket in 
1938 with a type 76 super regen 
transceiver on six meters, with loop 
modulating the antenna power and a 
carbon mic. with a 21” vertical, and it 
works. 

The fun is partly lost and many 
potential hams are lost because it is 
power and big cost units. Small, 
simple tube and transistor sets, one 
each month, might attract the po¬ 
tential ham. 

Joe Horvath W8QKA 
4394 Urban Dr. 

Cleveland OH 

In the llain Tradition 

Many amateurs have written me 
obsessed with the fact that the Vi 
wavelength 80 meter vertical is not a 
perfect match to 50ft coax. 

Some have suggested the antenna 
be increased to 3 />X - they failed to 
read that if the length is increased 
above 5/8X, the major radiation lobe 
decreases in power. 

Others have suggested all types of 
loading coils and matching devices, all 
introducing reactance to the 
line they fail to realize they must 
readjust their devices every 20 KC on 
the 80 meter band to keep their 
magical 50ft match. 

While many have actually “lec¬ 
tured” me, and others merely “sug¬ 
gested” - NONE have made the an¬ 
tenna and tried it! 

In keeping with 73’s policy of 
simple, easy-to-construct articles, my 
article describes a workable 80 meter 
ViX vertical that really bounces those 
S-meters. 

After 599, what else is there? 

Boland L. Guard, Jr. K4EF1 
750 Lily Flagg Road 
Huntsville AL 35802 
Eureka 

Wpw! I certainly got an S9 response 
from my “New Approach to Metal 
Locator". Most of the writers want to 
know what can be detected can you 
differentiate between tin cans and 
gold nuggets? . . . etc. 

There did seem to be a problem 


some other magazine. The March 
1970 cover “Not-Too-Technical 
Manual” was a “CLASSIC" .. . com¬ 
pare 66, 67, 68, 69 and part of 70 
with your latest ten or twelve issues. 
Wayne, they’re not the same. Hell, 
your index list used to be a riot. 

Hey, this ain’t criticism. Amateur 
Radio obvioulsy needed a magazine 
dealing with FM exclusively. I guess 
it’s the coming thing. 

I never did subscribe to CQ - used 
to buy it once in a while to take to 
the john at bus terminals, etc. I keep 
up my subscription to QST just to 
keep my League membership *alive. 
And, after the first four issues of Ham 
Radio, I never even bothered to take 
them out of their mailing cover. I just 
let the subscription run out. 

If 73 is still the same in 18 months 
as it is now, 1 won’t renew not 
malice - there’s just nothing in it (like 
with Ham Radio) that interests me. 

After our talk - some 6 or 7 
months ago - I tried to in fact I 
did write three or four articles to 
submit to you, but I couldn’t honestly 
believe that they’d fit into your new 
editorial theme. I even tried getting 
interested in FM so that I could write 
something funny in and on it no 
luck. 

It was rather easy to write for 73 
when it was a ‘fun’ magazine. I think 
that a humorous piece especially 
my weird humor would be totally out 
of place in your new concept and I 
can’t write in and around that new 
concept. 

I’ve kept my hand in though. I’ve 
written and sold a couple of good 
pieces, but I can’t seem to come up 
with a formula for the new 73. It 
would be like submitting sections of 
“Tropic of Capricorn’’ to the Ladies’ 
Home Journal. 

Anyway, that’s the explanation. 
Now, the question . . . 

I’ve tried to keep abreast of maga¬ 
zines that go in for humor 
articles - even sent off to a Writers 
handbook to give me a list of maga¬ 
zines. their editors and what they 
wanted. Not too much available. 

Thought perhaps you might have an 
idea or two floating around in your 
head. I know you keep up pretty well 
on all the periodicals. Just off the top 



Price — $2 per 2J> words for non¬ 
commercial ads; $10 per 25 words for 
business ventures. No display ads or 
ngcncydiscount. Include your check 
wmli order. 

Deadline for ads is the 1st of the 
month two months prior to publica¬ 
tion. For example: January .1st is the 
deadline for the March issue which will 
be mailed on the 10th of February. 

Type copy. Phrase and punctuate 
exactly as vou wish it to appear. No 
uli-cupitul ads. 

We will be the Judge of suitability of 
ads. Our responsibility for errors ex¬ 
tends only to printing a correct ad in a 
later issue. 

For $1 extra we can maintain a reply 
box for you. 

We cannot check into each advertiser, 
so Caveat Emptor. . . 

ELIGIBLE VETERANS build and 
keep a 25-inch Heath solid state color 
TV as part of a Bell & Howell (DeVry) 
home study course. GI-Bill pays 100% 
of the course and kits cost. Contact 
Bill Welsh (W6DDB), 234 S. Orchartf. 
Burbank CA 91506 

WARREN ARA 14TH HAMFEST - 
Still the friendliest. Sunday, Aug. 22, 
new site: Yankee Lake, on Ohio Rt. 7, 
five miles north 1-80. Picnic, swim¬ 
ming, playground. Prizes, displays, gi-. 
ant free flea market. For Details & 
map, send card: Hamfest, Box 809, 
Warren, Ohio 44480. 

2 METER FM I.C.E. transistor xevr. 
Five xtals. inic, ac dc. FET preamp. 
Make cash offer or trade. WA5AAO. 
Box 335, La Grange TX 78945. 

SELL: HEATHKIT DX-60 Xmtr S45, 
HIM0B Rcvr $55, HG-10 VFO S25. 
All very good condx. Jim Koehler, 
4306 Farmcrest, Flint, Mich. 48506. 

2-METER FM IC-20, solid state, mint 
condit, Xtals for .34/.94, .94/.94, 
.76/.76. Almost new. First check for 
$220 takes it. Bob Brunkow, 15112 
S.E. 44th, Bellevue WA 98004. 


WEST COAST HAMS buy their gear 
from Amrad Supply Inc. Send for 
flyer. 1025 Harrison St.. Oakland CA 
94607. 451-7755, area code 415. 

”1971 TESTS-ANSWERS” for FCC 
First and Second Class License 
plus “Self-Study Ability Test." Pro¬ 
ven! $9.95. Satisfaction guaranteed. 
Command, Box 26348-S, San Francis¬ 
co 941 M 

CANADIANS, Japanese gear, LOW, 
LOW prices. Free catalogue and infor¬ 
mation. Glcnwood Trading Co., Dept 
A, 4819 Skyline Dr., North Van¬ 
couver. B C. 

NEW SIGNAL-ONE. CX-7, unopened 
carton, latest model, warranty 
sell/trade. Want S/I.ine, KWM-2, 
Drake. Don Payne, K4II), Box 525, 
Springfield, Tenn., 37172. Nites (615) 
384-5643. Days (615) 384-5573. 
C1NCY STAG HAMFEST: The 34th 
Annual STAG Hamfest will be held on 
September 26, 1971 at Strieker’s 

Grove, Compton Road, Mt Healthy, 
Cincinnati, Ohio. Door prizes each 
hour, raffle, lots of food. Flea market, 
model aircraft flying, and contests. 
Identify Mr. Hamfest-and win prize. 
$5.00 cost covers everything. For fur¬ 
ther details, contact, John Bruning - 
W8DSR, 6307 Fairhurst Avenue, Cin¬ 
cinnati, Ohio 45213. 

SAVE MONEY ON PARTS AND 
TRANSMIT TING-R F.CEIVING 
TUBES, FOREIGN-DOMESTIC. 
SEND 25^ FOR GIANT CATALOG. 
REFUNDED FIRST ORDER. UNI¬ 
TED RADIO COMPANY, 56-A FER¬ 
RY STREET, NEWARK, N.J. 07105. 

TECH MANUALS- - - S6.50 each: 
R-274/FRR. TS-34A/AP. LM-21, 
BC-779B, BC-639A, TS-186D/UP, 

ARR-7. BC-348JNQ, SP-600 JX, 
URM-25D, OS-8C/U, C'V-591 A/URR. 
USM-26. S. Consalvo, 4905 Roanne 
Drive, Washington, DC 20021. 

RARE - Jan. 1961 issue of 73; new 
conx., see page l, Dec. 1970 issue; 
also eighth edition (1938) ARRL li¬ 
cense manual; good condx. Best offer 
for each or both. W3WS. 707 Edge- 
moor Road, ‘Wilmington, Delaware 
19809. 









hams to send in some photos of the 
XYL for possible use in your monthly 
editions. I am enclosing three photos 
of my XYL. Darlene. Hope you can 
use them. Although she is not a ham, 
she is the perfect wife for a ham, hi. 
She climbs towers, helps me string 
antennas, haul equipment, etc. As you 
can see, she also lets me purchase fine 
ham gear, hi. 

Received my World Atlas along 
with my Life Membership subscrip¬ 
tion and I think the Atlas is very nice 
as is the certificate. 

Hope to see you on the air again. 
Charles C. Thompson K4PHY/TJ1AW 
Department of State 
Washington DC 10521 

Hope to see you both on the airf 

Electronic Health 

I was shocked to read the piece of 
trash entitled “Electronic Health” in 
the May 1971 issue. At first 1 hoped it 
would be a joke, but it wasn’t. The 
basic problem with articles like this is 
that there will always be someone 
who feels he can do a better job of 
medical treatment than a physician. 
This would be particularly tragic with 
the alluded to skin cancer since better 
than 96% cure of some types can be 
obtained by such “deliberately old 
fashioned” methods as chcmosurgcry, 
anti-cancer drugs, and laser beams. 

Skin cancer, like all cancer, is most 
likely to be cured if it is treated early. 
The person who plays with quack 
gadgets while his chances for cure 
drop to 0% has been MURDERED 
just as much by the persons suggesting 
and publishing an unsound, unproved 
treatment modality, as by himself. 

At this point in time it is too late to 
unprint the article. 1 suggest that you 
publish a warning about the dangers 
involved and maybe even a list of 
cancer danger signs, so that there 
won’t be further decreases in the 
number of U.S. radio amateurs. 

Bruce B. Shafiroff WB2FE1M/1 
College of Medicine • 1971 
Burlington Vi’ 05401 
University of Vermont 

May issue Electronic 
Health let’s have a follow-up or a 
few more articles of this type. 

A simple construction article like 
the 2 meter transistor oftener would 


with the 4.7 microfarad capacitors. 
Many wondered whether these capaci¬ 
tors were really that large. Perhaps we 
should have indicated that they were 
indeed 4.7 juF solid tantalums and 
therefore were not physically big. 
Incidentally, Sprague makes a diverse 
line of these capacitors and 1 tell the 
readers that cither the 50 or 100 volt 
ratings have proved satisfactory. Be¬ 
cause we arc dealing with a fairly high 
frequency. I do not recommend other 
than the solid-state type of capacitor. 

Irving M. Gottlieb W6HDM 
931 Olive 
Menlo Park CA 94025 
73 Lives!! 

A quick note - for information 
purposes and to pose a question. 

I’ve finally gotten my ham shack 
sufficiently arranged, antennas 
erected, etc., so that I am becoming 
more and more active on the bands. 
As I meet more and more of the ‘old 
gang’ the inevitable question arises, 
“How come we don’t see you in 73 no 
more?” 

My appearance at a local Allied 
Radio Shack created an ego inflating 
stir of giggles and pure belly laughs 
and, of course, I have been receiving 
numerous letters asking if I am still 
writing and, if so, where am I being 
published. 

Although it’s impossible for me to 
coherently explain to you why I 
haven’t contributed anything to you 
I’ll do the best I can. 

73 Magazine has undergone a rad¬ 
ical change in the past year or so. It’s 
no longer the ‘different’ magazine 

except for the ‘letters’ column I 
haven’t found a funny line or a 
cartoon in 73 for a donkey’s age. 

73 used to be a vibrant, radical even 
nutty magazine - a break from the 
monotony of QST and CQ. As it 
stands now, QST deals with League 
crap, discount CQ ’cause it’s nowhere, 
Ham Radio is good only if you intend 
to spend your entire waking hours 
building useless and semi-useless elec¬ 
tronic items that you can buy for half 
the price at your neighborhood Wool- 
worths. 

73 is now the FM magazine. The 
spontaniety is gone. 

For example, your cover used to be 
worth waiting for, i.e. the takeoffs on 


of your head, do you know of any 
that would be interested in my type 
of humor? Appreciate any 
advice — really! 

Robert A. Manning K1YSD 
915 Washington Rd. 

P.O. Box 66 
West Rye NH 02891 

Though it may irritate the Ham 
Radio readers among our subscribers, 

/ think that you can expect a return 
to the less reverent days of 73. Please 
let me have first refusal on your 
wacky stories. . . . Wayne 

Rotten Apples 

I saw a few words from my last 
note to you in the latest issue of 73. I 
realize that it was handwritten and I 
never got above a C in penmanship, 
but you really would make my ances¬ 
tors create underground waves. First¬ 
ly, I have been enjoying FM since 73 
turned me on to it (I just got my 
touch tone pad working today); Sec¬ 
ondly, my last name is Falkof not 
‘Falhof,’; and Thirdly, and most im¬ 
portant, my call is K1NUN, not RVR. 
Incidentally, I was elected as president 
of the Middlesex ARC recently. 

Also, Wayne, an important matter 
arose recently on 40 meters that I 
need to know a set of procedure: I 
was handling some traffic in the form 
of phone patches from a maritime 
mobile that was limping back to port 
on one boiler after the other one 
failed in mid-Atlantic. There was less 
than the usual amount of QRM until a 
group of high power addicts moved in 
1.5 kc up. This would have been fine, 
except that the ringleader (explana¬ 
tion below) would not acknowledge 
myself breaking, nor the /mm. When 
finally they did recognize us, the 
leader said, “We’re not acknowledging 
any breakers unless we ask for them 
so all of you out there, save your 
breath.” I then explained that I and a 
station in Maine were handling traffic 
from a disabled ship at sea and was 
told that they were on that frequency 
all night and we could take our traffic 
and shove it. 

Being somewhat reasonable, I asked 
if, instead of QSYing, they could 
reduce power. The leader commented 
to his friends, “Blowing more front 
ends.” Needless to say, contact was 

News Page Seven 


never resumed. 

Now 1 know a lot has been written 
about this type of conduct, and like 
the weather, no one does anything 
about it. 1 would like to write to the 
FCC to enter a complaint about these 
five people. 1 have contacted the 
ship’s operator and a request to con¬ 
tact the ship’s captain (who was pre¬ 
sent while several patches were run, 
several for him) and 1 am presently 
awaiting their word and advice. I 
wonder what can be done, and what 
should be done. 1 personally consider 
disabled ship’s traffic more of a pri¬ 
ority than signal reports from Mon¬ 
tana to Venezuela. I am willing to 
submit my log to the FCC as evidence 
of times and frequencies and call 
letters and comments. Your com¬ 
ments, advice, etc. are welcome. 

Looking forward to an answer in 
letter or print. I don’t mind a little 
unintentional QRM, but to deliber¬ 
ately continue to interfere is, well, too 
much has been said. 

ErieE. Falkof K I NUN 
41 Prdntice Rd. 
Newton MA 02159 

Eric, how about passing along the 
calls involved so I can ask for an 
explanation? I am sure that our 
readers will be fascinated to hear the 
rationalizations for jamming distress 
traffic. 

.. . Wayne 



Gene Nell (WA4IPZ) has bepn in a 
body cast for the past 15 months due 
to a severe motorcycle accident. 

Gene put his Heathkit 2 kW PEP 
AMP together while lying flat on his 
back! (And it works, too!) 

Ron Watkins K4ZZO 
Delta Radio Club, Inc. 

P.O. Box 16343 
Memphis TN 38116 


NEW MEXICO HAMVENT10N 1971 
will be presented 17. 18 and 19 Sept. 
71, at Sheraton Motor Motel, Albu¬ 
querque. Technical Sessions, Top 
Speakers, Ladies Program, Entertain¬ 
ment and Swapfest. Banquet on 18 
Sept. For Info and Registration: NEW 
MEXICO HAMVENTION, Inc., Box 
14381, Albuquerque, New Mexico 
871 I I. 

FOR SALE - Complete 73 from 1st 
issue to present, all in binders, all 
mint, to highest bidder. Samuels, 
WA2NDJ * 76-13 251st Street, Belle- 
rose, New York 11426. 

HOOS1ER ELECTRONICS Your ham 
headquarters in the heart of the Mid¬ 
west where only the finest amateur 
equipment is sold. Authorized dealers 
for Drake, Hy-Gain, Regency, Ten- 
Tec, Galaxy, and Shure. All equip¬ 
ment new and fully guaranteed. Write 
today for our low quote and try our 
personal friendly Hoosier service. 
Hoosicr Electronics, Dept. D, R.R. 25, 
Box 403, Terre Haute, Indiana 47802. 

INTEGRATED CIRCUITS AND 
COMPONENTS. Brand new and 100% 
guaranteed. T T L-DIP: 
SN7475 $1.50, SN7490 - $1.75, 

SN7441 A — $2.50. OP-AMPS, TO-5: 
709 — 80tf 711 85^, 741-$1.40. 

Free specs. 1 watt 5% resistor as¬ 
sortment (color-coded), 50/SI. 
500^1 F-50WVDC eiectrolytics. 5/S2. 
Postage please. Catalog 10<j. Elec¬ 
tronic Systems, PO Box 206, New 
Egypt, NJ 08533. 

LEEDS & NORTIIRUP K2 potenti¬ 
ometer $40. Collins antenna coupler 
CU1189/1', 225-400 MC. Includes 
SWR & power meter. $10. Charlan- 
tini, Box 222, Lexington, Mass. 
02173. 

EXCITING LISTENING! Police - 
Fire - Emergency Calls on your 
broadcast radio, $19.95 up. Also 
crystals, receivers, scanners, dual/ 
band. Saleh Company, Woodsboro 5, 
Texas 78393. 

THE NOVICE newsletter, articles 
geared to Novices, DX, traffic, Novice 
net activities, construction projects, 
more. $3. year, (monthly) Sample, 
stamp. 1240 21st St., Hermosa Beach, 
Calif. 90254. 








kLDlVF! 


by Venkat VU2KV 


Every time I go to London I try to 
see G3BXI so that I can talk with my 
good friend Dusty W8CQ, who runs 
the RTTY Journal. Last February I 
got there just when Jim was signing 
off with Dusty. I had never dreamt of 
the Laccadives before and Russ 
W8DAW, who was also on the net, 
asked why I did not try to make a 
visit. Ralph W8PHZ also came on and 
said the same thing. After the Don 
Miller story, I did not want to say 
anything except that I would try and 
do what I could. 

After I got back to India I started 
to make discreet inquiries about the 
Laccadive Islands, the climatic condi¬ 
tions there, and the problems of get¬ 
ting permission to operate an amateur 
radio station. Since my job involves 
dealing with the government I know 
how to go about things to get a 
successful outcome; so 1 did not put 
in an application and get a fat NO — 
that would have been the end of the 
story. In every country there are 
places which are restricted for people 
for one reason or another; and the 
Laccadives happen to be in this cat¬ 


egory where the government is forced 
to restrict entry. 

While I was trying to come to grips 
with the problem, along came Larry 
K2IXP saying that he was going to the 
Laccadives. We all knew that at that 
time it would not have been possible 
even for Indians to enter without 
justifiable reason — much less Larry. 
Larry tried to see everyone at all levels 
and tried to use his high-level influ¬ 
ence, which only made things more 
difficult for others to get permission. 
The officials seemed to be fed up with 
being chased. 

It was long after Larry had left that 
things were ripe enough to put in a 
formal application for operation from 
the Laccadives. I asked Rao VU2RM 
and Hegde VU2DI to come along. 
Both had been to the Andamans 
before. They both agreed to take care 
of their own personal traveling ex¬ 
penses, and I undertook to take care 
of all the rest. We thought that if 
people sent us a few extra IRCs we 
could reasonably hope to recover 
some of the expenses. Having sorted 
the composition of the team, the 
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question was to get sufficient reliable 
equipment. Having operated a multi- 
multi station from VU2IRA during 
the CQ contest, I decided that we 
should operate in this fashion to take 
advantage of band openings and also 
to make more contacts. To do this we 
needed a lot of equipment. I had the 
Heathkit HX20 transmitter, the 
FL1000 amplifier, the Collins 51J4 
receiver, and a TA33JR. I got hold of 
a Swan 500 from VU2DGM and 
quickly built up a separate vfo for 
split-frequency operation. I borrowed 
an FTDX 100 from VU2REG. He did 
not want to be QRT so we had to get 
him an FLDX 400 from VU2IRA. 
Jinny wanted to keep her daily skeds 
with K60E so we fixed up a spare 
HW32 from VU2BEC for her. I also 
borrowed a 14AVQ from VU2REG/ 
BEO. VU20MR had a tape dipole and 
that, with the Heathkit DX40 and 
SX96, formed the fourth station. 

While we were doing all this no one 
knew about the DXpedition. I was 
quite regular on the band and every¬ 
one was asking about the other expe¬ 
dition which was supposed to go 
there. Because of the preliminary 
spadework, the permission came 
through quickly. There was a hitch 
about the red tape involved in getting 
the entry permits, but fortunately the 
administrator of the Islands who was 
visiting New Delhi straightened every¬ 
thing out. We were content with the 
inadequate publicity we’d had thus 
far, as we did not want to be the cause 
of idle rumors. We managed to get in 
print on the Geoff Watts DX Bulletin 
before the postal strike grounded him 
and the Gus Browning’s DX newssheet 
before we got to the island. I was also 
lucky to have QSOs with the DX 
editors of several clubs during the 
week before we left, and this also 
helped to spread the news. The special 
permission to use the VU5 prefix 
came very late, so many people were 


in the dark about the call sign we 
would be using till they heard us on 
the air. 

Once everything was clear I had to 
arrange for proper packing of all the 
gear. I had to plan the packing to 
insure that each case contained a 
complete station, and loss or damage 
to one would still keep us on the air. 
Packing also meant figuring out the 
food and probable medical require¬ 
ments for 20 days, etc. We were aware 
that nothing was available on the 
island except fish and coconuts. I also 
had to take some steel poles for masts 
because there was nothing suitable on 
the island. Radha, my wife, also de¬ 
cided to come along just for the fun 
of it and to insure that in trying to 
work DX we did not forget to eat. She 
came prepared with a lot of painting 
equipment to keep herself busy with 
the local scenery. 

Laccadives is a really DX location 
for us in New Delhi. It is about 2000 
miles away to the south in the Ara¬ 
bian Sea off the west coast of India. 
There are 20 islands in the “Lac¬ 
cadive, Amindivi, and Minicoy” 
group, of which only 10 are inhabited. 
They are all primitive fisherfolk living 
in these islands who depend on fish 
and coconuts for their livelihood. The 
island we went to is Kavaratti, the 
administrative headquarters for the 
group. 

We had to play safe in planning to 
make sure that there was no last- 
minute slip. The entire baggage 
weighed over a half ton, so we had to 
travel by rail. Because of the long 
distances involved, we allowed a spare 
day at each point to avoid missing 
connections. We left New Delhi for 
the 1300-mile rail journey to Madras 
(42 hours). At Madras, Rao joined us. 
After being entertained by the local 
hams, we left the next day for the 
port of Cochin, 500 miles southwest 
of Madras. We got to Cochin two days 
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later and were assured that the ship 
would leave the next afternoon. We 
were told to get our heavy baggage 
booked early to avoid delay. It turned 
out that VU2TH’s father worked for 
the shipping company and that made 
sure of VIP treatment for the baggage. 
The extra time we had in Cochin 
allowed us to pick up fresh vegetables 
which we would not get in the island.. 

The shipping service must be highly 
uneconomical for the company to 
operate on a reasonable fare structure. 
To minimize losses they avoid all 
unnecessary expenses like berthing at 
the jetty, and instead lay up in mid¬ 
channel. The passengers and cargo 
have to go by small boats to mid-chan¬ 
nel and get on the ship there. The 
captain’s 13-year-old son who had 
come to see his father off was at the 
winch controls, and for a moment we 
thought that the antenna package was 
going to be at the bottom of the 
shipping channel at Cochin for some 
underwater DXer. But luck was with 
us and the boy brought the package 
through. 

Due to radar trouble we set out 
from Cochin late in the evening and 
reached Kavaratti island at midday 
instead of daybreak as planned. 

Operation disembark was the trick¬ 
iest maneuver and can be best de¬ 
scribed with the help of the sketch of 
the island and the lagoon. The island 
has a coral reef forming a lagoon on 
the western side and the entrance to 
the lagoon is on the northern end. The 
ship cannot approach the eastern side 
of the island because of the steep shelf 
with large rock outcroppings. The 
only place where the sea is not too 
deep for anchoring is near the south 
tip where it is 200 fathoms deep. 
Otherwise the sea is about 1000 fath¬ 
oms within approachable distance. Be¬ 
cause there was a lot of cargo to 
unload, the captain decided to get the 



Sand beach on lagoon side , rocks on 
eastern side. Approximate location 
of VU5KV shown £ 


ship as close to the lagoon entrance as 
possible under the conditions. The 
ship hove to on the leeward side of 
the island, for there was a moderate 
breeze blowing from 330 degrees. 

We disembarked into a small power¬ 
ed boat on the leeward side of the big 
ship. Though the waves did not appear 
large from the deck of the ship, this 
was tricky and had to be done quick¬ 
ly, as both the ship and the boat were 
continuously being tossed around. 
One moment the boat was close to the 
ship and the next moment it was 
several feet away. After we had man¬ 
aged to jump into the small boat, 
things ‘became tougher as the boat was 
being really tossed hard against the 
side of the ship and the ladder was 
being squashed flat. 

Having become unsafe, the ladder 
was retracted and the rest of the 
passengers had to come down a rope 
ladder dropped over the ship’s side. 
We were lucky that we did not have to 
do that. We did not particularly fancy 
going down a rope ladder with the sea 
1000 fathoms deep when we could 
not be sure of the boat being at the 
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bottom when we reached there! Also 
we were lucky that the sea was not 
really rough as in the monsoon season, 
when they handle passengers like car¬ 
go and lower them into the boat in a 
rope sling with the ship’s winch! 

The journey to the lagoon entrance, 
which was against the breeze, was a 
slow process as the boat at best of 
times could not do better than 4 
knots. It was not a pleasant journey 
and we could not take any pictures as 
every wave sent a huge splash into the 
boat and we were all completely 
drenched in the process. The roughest 
part was the approach to the lagoon 
entrance. The waves had a complex 
pattern here and the small boat was 
really tossed in all directions. 

The green color of the lagoon was 
in sharp contrast to the deep ultra- 
marine blue of the deep sea beyond, 
and this made a beautiful picture. 
Navigating through the lagoon was 
slow as it is very shallow and one 
could wade through parts of it. After 
about two hours in the small boat we 
had our feet firmly on the hot sand. 

The island was full of sand all over, 
and coconut trees provided the only 
vegetation. It was very cool in the 
shade but the sand was a furnace. At 
high tide, the island is 3 miles long, % 
mile wide at the widest point and only 
about 50 ft at the narrowest point. 

We recovered from the journey 
after we had filled ourselves with 
coconut milk. Then we set out on the 
island’s public transport which con¬ 
sists of a tractor with a trailer for the 
passengers and their baggage. The only 
other vehicle there is the administra¬ 
tor’s jeep. After lunch, we surveyed 
the scene for possible antenna loca¬ 
tions. The place that was allocated to 
us was too densely overgrown with 
coconut trees and had the local tele¬ 
graph wireless station next door work¬ 
ing near 7 MHz; so we decided to go 


to the open space near the police 
station where they had already cleared 
some of the trees for their antennas. 

The baggage took time to get un¬ 
loaded and didn’t arrive until evening. 
It was getting dark and we had to act 
quickly to get on the air the same day. 
The FTDX 100 was taken out first, 
and the 14AVQ was fixed on a short 
piece of pipe driven into the sand. 

With so little man-made noise the 
band was alive with plenty of signals. 
We made the first contact with 
VU2BEO at 6:52 p.m., one hour and 
22 minutes behind schedule. Then we 
went off to 14195 kHz and the whole 
band above 14250 was calling us 
within ten minutes. 



VU2KV sitting , VU2DI standing , 
white shirt , VU2RM, standing , col¬ 
ored shirt. 

We let Rao get familiar with the 
controls and operate the rig while we 
unpacked the gear and set everything 
up. Because of the good packing, 
nothing was even scratched and we 
were able to get the linear into opera¬ 
tion by about 8 p.m. 

It was surprising how much DX we 
managed to work with 50W dc input 
into the 14AVQ. We could only work 
one rig that night as only one antenna 
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was available, but we used the time to 
set up and check all the rigs. Hegde 
unforunately got grounded with tum¬ 
my trouble and he was marched off to 
bed after the doctor had given him 
medicine. 

Only after the band showed signs of 
packing up the next morning were we 
able to switch off for a while and get 
the antennas organized. The 14AVQ 
was repositioned on top of a 20 ft 
tower and the TA33 was put up. The 
Mosley vertical was tied up on a 
flagpole. We had to wait till we could 
locate a local villager to come to get 
the tape dipole across two 50 ft 
coconut trees. With the antennas up 
we were able to operate two bands at 
the same time and during the day we 
were on 15 and 10 meters. As 10 
meters went down we would change 
to 20. We had two rigs on the air 
practically all the time and three when 
Hegde was feeling better. Meals had to 
be staggered to keep the station going. 

QRM was tough at all times and the 
pileups were unprecedented. From the 
first day onwards, the entire band 
from 14250 to 14300 was just one 
wide band of noise. We were later 
forced to spread the boys across the 
entire band from 14200 up. Most of 
the time we never worked anyone on 
the last worked frequency, and this 
helped to keep the pileup spread out. 
The boys seem to have found out how 
we were changing our listening fre¬ 
quencies, and after the first couple of 
days the boys were still congregating 
at some pet spots. So we changed our 
tactics and kept the boys guessing 
where we were listening. I guess this 
gave a chance to the good operators 
who did not necessarily have high- 
powered rigs but knew what good 
operating practice was. We are our¬ 
selves surprised how we managed to 
work three or four stations a minute 


at peak conditions when QRM was 
also at the peak. 

After excellent conditions for five 
days the next two days had very poor 
conditions. On many occasions, 
though we were putting a good signal 
into the west coast of the states, there 
were not takers and we had to get 
some boys from bed to give us con¬ 
tacts! 

Operating from the island had its 
peculiar problems. The power station 
had a 36 kW diesel generator. There 
are no streets in the sand but the 
paths have lights, and this load is 
about 40 kW. The line voltage was bad 
and the regulation hopeless. We were 
prepared for this contingency and had 
taken a 15 kVA line voltage adjuster. 
Even with this the maximum that we 
were able to boost the line voltage at 
night was to 210 which would go 
down to 185 on a whistle. We thought 
of bucking the line voltage to 110 so 
that we could use the autotransformer 
to bring it back to 220 but this meant 
switching off the mains to change over 
from day to night, so we decided 
against it. 

At night we had the rigs QRP or 
work staggered so as not to drop the 
voltage too low. 

We were told that the ship would 
be sailing for the mainland on January 
27th via Amini island. We had no 
choice but to leave, as the date of the 
next voyage was indefinite and un¬ 
certain. They forced us to get the 
heavy baggage loaded on the ship on 
the afternoon of the 26th as the tide 
was otherwise unfavorable. The low 
tide the next morning would not 
permit the heavy boat to get out of 
the lagoon and they did not want us 
to hold up the ship while we got our 
delicate cargo loaded. 

We had a great time at the island. We 
were not too happy at the prospect of 
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getting the rigs away a day in advance, 
so we repacked all the stuff and 
retained the FTDX-100 and the 
14AVQ which we could carry in the 
suitcase with us and the clothes were 
sent off to the ship. With only one rig 
available on the 26th we had free time 
on hand and gave a talk to the local 
high school on amateur radio. That 
brought a lot of QRM in the shack 
that evening. 

So we finally bade goodbye to 
Kavaratti island after having been 
there for 185 hours from the 19th to 
the 27th of January and having made 
6327 contacts. The sea was very calm 
and boarding the ship easy. We sailed 
for Amini island 35 miles northwest 
of Kavaratti and the ship was an¬ 
chored outside there for the whole 
day. We had plans to go ashore and 
take the FTDX-100 and the 14AVQ 
and get on the air, but changed our 
minds at the last moment. Although 
generally known as the Laccadives, 
Amini is part of the Amindivi group 
and we did not want to mar the 
successsful expedition by operating 
from there, which could have been 
questioned. Only Rao ventured to go 
to the island and came back satisfied 
after having tasted the local coconuts! 

The return journey from Cochin 
back home was uneventful as we had 
become very experienced in traveling 
with luggage in ton lots. Things were 
even more smooth sailing with the 
help of VU2MO who helped with 
train reservations and in insuring VIP 
treatment for the luggage. 

The real part of the DXpedition 
started when I got back. Little did it 
occur to me that while it may be 
possible to make three or four con¬ 
tacts per minute, it is certainly not 
possible to fill out QSL cards at that 
rate! When we dropped into the of¬ 
fice, I had to get a large sack to cart 


the mail home. I was on vacation for 
another week, and that gave me time 
to catch up with the printers and 
make sure we had the cards here early 
and be in a position to tackle the pile 
soon. 

I had a desire to finish the QSL 
business soon, and if possible within 
one month of the expedition. So I sat 
at the dining table till 2 a.m. every 
day and got the QSLs all answered. 
We had to make other arrangements 
for eating, but I was able to get all the 
cards replied within the target date. 
Having answered all the cards, I can sit 
back and take it easy answering the 
25-30 cards that are still coming in 
daily. I only check the cards against 
the logs and fill them out and there¬ 
after it has been taken care of by the 
XYL and the two girls aged 8 and 12. 
They know what the postage rates are, 
where the addresses are, and all the 
different commemorative stamps that 
are available and how to get them. I 
am sure they will be good QSL man¬ 
agers. 

Everything went fine with the 
DXpedition and we were most happy 
that nothing went wrong. Murphy did 
not show up at all and this surprised 
us a great deal. We realized we were 
wrong when the film came back from 
the processors as a blank piece with 
nothing on it. Closer examination 
revealed that the camera shutter was 
stuck shut and all the films were not 
exposed. The only record of the island 
that survived are in the pictures Hegde 
took and the 8 mm color film and this 
will explain the reason for the few 
pictures here. We have no way of 
reproducing the beautiful landscape 
from the XYL’s paintings. At least 
one lesson has been learned: Checking 
the rigs is not adequate - everything 
has to be checked before a DXpedi¬ 
tion! 

. . .VU2KV" 


AUGUST 1971 


21 


Bob Dean, 

Alden Electronic Sc Impulse 
Recording Equipment Co., Inc. 


Facsimile 

for the Radio Amateur 
Parti 


M any people have been looking into 
the field of facsimile communica¬ 
tions only to find that while it is potential¬ 
ly useful for the radio amateur, there isn’t 
enough literature available dealing with the 
basics. However, with the data contained 
herein, the amateur will have the funda¬ 
mentals with which to explore and conduct 
facsimile experiments. For instance, you 
might be interested in direct communica¬ 
tions with another ham utilizing facsimile. 
This method of transmission may be used 
for practically any type of copy, printed, 
written, drawn or photographed. Of course 
while fax will never replace RTTY or voice 
transmission for traffic handling, the ad¬ 
vantages are obvious. For example, remem¬ 
ber the last time you tried to explain a 
complex circuit change over the air? Imag¬ 
ine how easy it would have been if you 
both had the same schematic. Certainly the 
U.S. Weather Bureau and Wirephoto ser¬ 
vices are convinced of its value. Both of 
these services make continuous use of the 
facsimile devices for transmitting weather 
maps and news photos by landline and 
radio. Since the amount of equipment 
required to monitor facsimile radio circuits 


is minimal, it’s fairly easy and inexpensive 
for hams to begin experimenting in this 
area. 

After his first experience with facsimile, 
the experimenter may be interested in 
copying APT pictures. These are cloud- 
cover images received directly from or¬ 
biting weather satellites. These cloud-cover 
photos are used as a forecasting aid. They 
enable the meteorologists to keep a close 
watch on uninhabited areas for early detec¬ 
tion of potentially dangerous storms. 

Hams currently experimenting with 
slow-scan TV might be interested in know¬ 
ing that the U. S. Weather Bureau is 
successfully using ALDEN facsimile re¬ 
corders as the readout for instantaneous 
radar weather data. A TV camera operating 
at 8 scans per second continuously scans a 
weather radar scope. When connected to an 
ALDEN remote radar facsimile recorder, 
highly detailed copy of the radar PPI 
presentation is produced. Thus, with cer¬ 
tain adaptations, the ham that’s already 
experimenting with SSTV might find the 
facsimile recorder ideal for use as his 
readout. 

Other uses for the facsimile recorder are 
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quite varied. For instance, the recording 
technique is often used as the graphic 
display for a sonar. A similar device has 
been attached to a spectrum analyzer and 
used to provide a graphic record of its 
output; while still another was used to 
copy the output of a scanning electron 
microscope. So you see, even while facsim¬ 
ile’s primary use lies in the field of com¬ 
munications it may successfully be adapted 
to display data from many other sources as 
well. 

Facsimile Operation 

Items for transmission are all two- 
dimensional because the facsimile trans¬ 
mitter is a fixed-focus device with a limited 
depth of field. There are two widely used 
methods of sampling the image density of 
the copy. In one method, the copy is 
clamped onto a drum facing outwards. The 
drum revolves at a precisely controlled 
speed. Light is focused onto the copy in 
such a manner that the reflected light will 
be captured by a lens system and passed 
through an aperture into the photocell. As 
the drum makes a complete revolution, the 
photocell samples the intensity of the 
reflected light for a narrow segment of the 
copy. As the drum rotates, it also moves 
longitudinally. In this manner, the image 
density is sampled one line at a time with 
the scan beginning on one side of the copy 
and proceeding completely across it. The 


second line begins directly beneath the 
first. The output of the photocell is used to 
modulate a carrier (usually 2.4 kHz). This 
may be placed directly on a landline or 
used as the input of a frequency-shift keyer 
for transmission using standard sideband 
equipment. 

In the second method copy is fed into 
the paper feed transport situated above the 
light table. Reflected light is projected 
through a lens system forming an image on 
the straight aperture. An optical glass drum 
rotates with a transparent helical line 
scribed in its opaque surface. The inter¬ 
section of this helical line and the straight 
aperture forms a flying-spot aperture to 
scan the image line by line. The light 
which passes through the aperture is foc¬ 
used onto a photomultipher which con¬ 
verts the light into an analog electrical 
signal. The output of the photomultiplier, 
as in the first unit, is used to modulate a 
carrier for use on landlines or for use in 
driving a frequency shift keyer. There are 
distinct advantages to the second method, 
such as being able to vary the definition by 
changing the number of lines scanned per 
inch of copy. Also, by use of several 
turret-mounted lenses, optical enlarge¬ 
ments of copy can be accomplished. Final¬ 
ly, nearly any thickness copy may be 
transmitted ranging from onion skin 
through cardboard. This is not possible on 
most drum-type transmitters as the copy 
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wouldn’t be in focus. 

Included in the fax system block dia¬ 
gram (Fig. 1) is a frequency standard. 
Normally this will be either a tuning fork 
or an extremely stable crystal oscillator. 
The facsimile systems in use throughout 
the world contain internal standards in 
both the transmitters and recorders, and all 
are ultimately referenced to the primary 
standards. By use of these internal stan¬ 
dards the necessity of transmitting a 
synchronizing pulse along with the video 
data is eliminated. 

One of the major benefits of using all 
internal standards is that if the signal 
should be lost for a time due to fade or 
excessive noise, only the portion of the 
image scanned during that period is af¬ 
fected. Hence, a recognizable image may 
often be obtained by way of facsimile 
when even CW has a hard time coming 
through. In fact, during severe fade and 
poor propagation conditions, fax has been 
used to pass traffic when no other means 
would work. 

As far as the remainder of the block 
diagram in Fig. 1 is concerned, the primary 
function is to generate a highly stable 60 
Hz output of sufficient amplitude to drive 
the synchronous motor which precisely 
controls the rotation of the optical drum. 
The photomultiplier output is used to 
modulate the carrier normally 1.8 or 2.4 
kHz. The modulated video output or the 
output of the control tone modulator is 
then selected and switched to the trans¬ 
mission link. 

Two of the wave forms accompanying 
Fig. 1 depict the output of the photomul¬ 
tiplier and the modulated video. From 
point A to point B represents one scan line 
of typical copy. You may note the irregu¬ 


larities numbered 1—3, which are shown 
primarily to explain the effects you will 
note on recorded copy. For instance, num¬ 
ber 1 shows up as a distinct lack of 
background noise from the photo¬ 
multiplier. This is due to an excess of light 
at that point on the scan, usually caused by 
a pinhole in the opaque coating in the 
optics; it is referred to as an “opening.” It 
will show up by eliminating small signal 
elements of regular copy that occur at that 
point on the scan. 

Number 2 is just the opposite. Here we 
have a repetitious pulse above the back¬ 
ground noise of the photomultiplier. The 
cause is normally due to dust on the line of 
the drum or the aperture plate. In this 
manner, light is partially blocked off at 
that point in every scan; hence, a straight 
vertical line will appear in the recorded 
copy. This is called a “closure.” 

Number 3 is referred to as the “optical 
off-time.” Here a superwhite pulse is trans¬ 
mitted due to the intentional coincidence 
of the line on both ends of the drum with 
the aperture line. Again, this admits an 
excess of light and in this case negates 
signal elements that occur during this 
portion of the scan. 

Basic Transmission 

Prior to the transmission of an image it 
is necessary to start the recorder at the 
reception point and center the image. 
Depending on the service copied, the se¬ 
quence of transmission of various control 
signals will vary. At present, facsimile 
traffic utilizes a specific sequence of events 
before and after image transmission. 

Weather maps and amateur facsimile 
transmissions will usually follow the se¬ 
quence which is depicted in Table I. 


Table I. Sequence of Tories, ALDEN Facsimile Recorder 


5 sec 

5 sec 

22—25 sec 

1 sec 

duration of image 

5 sec 

240 rpm 
tone 

start 

phasing 

record 

tone 

image 

stop tone 
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IT’S EASY TO A 
BURY MONEY mL 



If you’re selling to amateurs you are 
besieged on all sides for your ads . . . the 
four ham magazines . . . special interest 
bulletins for FM, VHF, RTTY, traffic, 
etc. . . . convention programs . . . hamfest 
programs ... the list goes on and on ... a 
much longer list than your ad budget. 

So what do you do? Perhaps you decide 
to put your eggs in one basket and just 
advertise in the largest magazine and let it 
go at that. Or perhaps you figure that 
you’ll do better to advertise in the two 
largest magazines and not spend the time 
and trouble trying to get the last dollar of 
sales out of your ads. If you look at the 
magazines you notice that some advertisers 
run ads in all four magazines and ignore 
problems such as overlap of readership, 
grossly exaggerated circulation claims, and 
unfortunately large numbers of non-buying 
readers. 

The prospect of running comparison ads 
in all the magazines just to try and find out 
which really does sell the best is 
frightening . . . and expensive. And then 
you have to get someone to sit down and 
count up the dollar volume of sales that 
the various ads brought in and equate that 
to the cost of the ads. No wonder so many 
advertisers just give up and throw the dice 
to decide their ad placement. 

Canny managers realize that the 


AD RATES FOR 73 MAGAZINE 

1 Full Page 

1/2 page 

1/4 page 

1/8 page 

1/16 page (1") 

1-5 times 
$495 

270 

135 

70 

35 

6-11 times 
$455 

250 

125 

65 

32 

12 times 
$395 
220 
110 

55 

28 


research as to sales effectiveness of the 
various magazines has already been done 
for them and by a completely non-biased 
group . . . the mail order advertisers. This 
group sells directly to the customer and 
thus knows exacrly what dollar sales they 
get from each and every ad placed. They 
don’t waste a lot of money in magazines 
that don’t produce. If you sit down and 
count the number of mail order advertisers 
in competing magazines in any field you 
will have an excellent indication of the 
effectiveness of the magazines. You will also 
know how to split your ad budget to get 
the best sales per dollar spent in 
advertising. 

How are the mail order ads split among 
the four amateur radio magazines? You can 
count for yourself but you will find that 
they are usually as they were in a recent 
issue . . . 

73 . . 70 mail order advertisers 
QST . 49 mail order advertisers 
HR . 31 mail order advertisers 
CQ . . 28 mail order advertisers 

Now which of the four magazines do 
you suppose is doing the best job of selling 
the ham market? 



Call Aline, at 603-924-3873 and discov¬ 
er how 73 can put a fire under your promo¬ 
tion without burning the old ad dollar. 










Table II. Functions for Fax Tones 


FREQUENCY 

FUNCTION 

852 Hz 

Selects 240 rpm drum speed in automatic recorders when transmitted prior to the 
start tone. 

675 Hz 

Selects 48 lpi paper feed rate, starts recorder — recorder will run at 120 rpm 
unless preceded by 852 Hz in which case operating speed will be 240 rpm at 48 
lpi. 

Stops recorder. 

450 Hz 

300 Hz 

Selects 96 lpi paper feed rate, starts recorder. Recorder will run at 120 rpm unless 
preceded bv 852 Hz in which case operating speed will be 240 rpm at 96 lpi. 

60 Hz 

Record tone. Enables paper feed and printing mechanism in some recorders. 


During the starting sequence, if the first 
tone transmitted is 852 Hz, the trans¬ 
mission will be made at 4 speed of 240 
rpm. This is primarily in use on landline 
circuits. The start tone normally trans¬ 
mitted is 300 Hz. This tone will start most 
of the recorders which are designed to 
function automatically. Where receipt of a 
certain tone selects the paper feed rate, the 
300 Hz tone corresponds to 96 lpi. Where 
the recorder is also capable of automatic 
drum speed selection, 300 Hz (not pre¬ 
ceded by 852 Hz) will initiate recording at 
120 rpm. If the start tone should be 675 Hz, 
this will select 48 lpi resolution at 120 rpm 
(unless preceded by 852 Hz). Table II is 
provided as a reference for tone functions. 

The next occurrence is the phasing 
signal (also referred to as the framing bar 
and/or sync pulse). This is used to center 
the recording, by insuring the drums of the 
transmitter and recorder start the scan line 
at the same instant. The phasing signal is 
normally solid carrier for 95% of a scan 
line and a complete collapse for a 5% 
segment. (The “optical off-time” should be 
in coincidence with the 5% collapse of 
carrier.) The duration of the phasing signal 
is usually 25 seconds. 

After the phasing, a 1-sec burst of 60 Hz 
modulation is transmitted to start certain 
recorders which have already been framed. 
This is used in recorders such as the 
AN/UXH-2. Finally, the video signal (or 
image data) is transmitted. Normally, a 
weather map of average size requires about 
10 minutes to be completely scanned. 
After the image is transmitted a stop tone 
of 450 Hz modulation is sent to shut down 
the recorder. 


Wirephoto Transmissions 

Since this service is more or less confi¬ 
dential in nature, the radio broadcast fre¬ 
quencies and transmission times are prob¬ 
ably not divulged except to those paying 
for the service and the FCC. However, it is 
possible that a ham will eventually locate a 
working Wirephoto channel. The system of 
transmission is similar to weather facsimile 
but I do not believe it is intended to 
operate completely automatically. The 
transmission sequence is as follows: 

At the beginning of each picture, there 
are a series of black-to-white transitions 
varying in number from 3 to about 15. The 
last white transition which may be pre¬ 
ceded by a code line, usually has a duration 
of approximately 40 sec and is immedi¬ 
ately followed by approximately 1 minute 
of phasing signals. The picture follows 
immediately. All of the Wirephotos Fve 
copied have been at a speed of 60 rpm; 
thus, no control tones to change the 
operating speed would be necessary. 

Satellite Transmissions 

There are several weather satellites cur¬ 
rently in operation and while their trans¬ 
missions differ slightly, the APT image is a 
constant. Each frame requires a total of 
208 sec to transmit. This figure includes 3 
sec of 300 Hz modulation, 5 sec of framing 
signal and 200 sec (800 scan lines) of image 
data. (Since most APT recorders start and 
run upon receipt of the 2.4 kHz carrier the 
300 Hz serves only to initiate the framing 
sequence.) 

Radio Sources 

Signals are applied to the user in various 
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EXPERIMENTING IN FACSIMILE? 

The leading manufacturer of 18” facsimile weather 
chart recorders is in the process of converting an existing 
network for fully automated weather chart transmission. 
This conversion will make available a number of used 18” 
weather map recorders ideally suited for use by anyone 
interested in experimenting with facsimile. 

They include the recording head, all necessary elec¬ 
tronics including automatic start, phase and stop circuits. 
Operating at speeds of 60, 90 or 120 rpm (depending on 
model), these recorders, with suitable receiver and FSK 
converter, can be used to monitor radio weather chart 
broadcasts from stations located around the world or 
modified to accept press wire pho‘o transmissions or 
modified to receive transmissions from orbiting weather 
satellites. 

These recorders are available strictly on a first-come, 
first-served basis. Call or write: 

Mr. Richard J. Boire. Surplus Equipment Sales 

ALDEN ELECTRONIC & IMPULSE 

RECORDING EQUIPMENT CO., INC. 

Washington St., Westboro, Mass. 01581 
617-366-8851 

ways. The U. S. Weather Bureau, U. S. 
Navy and Wirephoto services operate ex¬ 
tensive landline networks around the coun¬ 
try. However, the Weather Bureau and 
Navy also transmit weather data for use by 
the ships at sea utilizing HF sideband 
techniques, and over the last few years 
they have been experimenting with a sat¬ 
ellite in sun synchronous orbit (known as 
the ATS Applied Technology Satellite) 
for relaying. (The ATS operates at 135.6 
MHz.) Both weather maps and Wirephotos 
are transmitted over Mb' signal paths. The 
bulk of the signals heard will be FSK. 
Naturally, this reduces the problems with 
noise and fading. An 800 Hz shift is 
generally utilized and the normal fre¬ 
quency limits are 1 500 Hz which usually 
corresponds to black and 2300 Hz which is 
normally transmitted for white. Gray 
shades should produce signals which vary 
linearly from 15 to 2300 Hz with respect 
to the density of the copy. 

Tuning a receiver for facsimile is nearly 
the same as RTTY. In this case, however, if 
the bfo happens to be reversed and the 
correct input limits are obtained you will 
get an image which is a negative of the 
original instead of a lot of garble. 

The satellites, on the other hand, trans¬ 
mit over a line-of-sight VHF path using 10 
kHz deviation FM. In this case we have a 
very low-noise path due to the use of FM 
equipment. Thus, the signals from the 
satellites are strictly 2400 Hz modulation. 

To receive these pictures in your shack, 
you need some type of fax recorder. You 
could fabricate your own, but 1 advise 
against il unless you are a machinist as well 


as an electronics experimenter. In any 
event, there is a wide variety of surplus 
recorders available from military as well as 
commercial sources. While some modifica¬ 
tions and repairs may be necessary you’d 
come out ahead in the long run. 

Next to copy weather maps and Wire- 
photos you must have some sort of general 
coverage receiver, which is stable, reason¬ 
ably sensitive and selective and has the 


capability for copying sideband. The next 
part of this article will cover that subject in 
depth. ■ 


FRECK RADIO SUPPLY 

38 Biltmore Ave., Asheville, N.C. 28801 
(704) 254-9551 

Serving the amateurs for 43 years 

Large Stock of Used Equipment. FREE list 
upon request. We stock Collins • Drake • 
Galaxy • Kenwood •Signal One®Swan 
• Tempo • Hy-Gain • Newtronics • Several 
Others. 

BEFORE YOU TRADE - TRY US! 

Bank Americard - Master Charge 

Tenny Freck W4WL — Sandy Jackson Mgr. 
Harvey Nations W4VOV 


NEED CRYSTALS ? 



We can supply 
crystals from 
2KHz to SO MHz 
in many types 
of holders. 


SPECIALS 


Color TV crystal (3579, 515KH 7 ) wire leads $1.60 4 for 5.00 
100 KH Z frequency standard crystal (HC 13/U) 4.50 

1000 KIb frequency standard (HC6/U) 4.50 

Any CB crystal, trans. or rec. 2 50 

(except synthesizer crystals) 

Any amateur band crystal in FT-24 3 holders 1.50 4 for 5 00 
(except 80-160 meters) 

80 meter crystals in FT-243 holders 2.50 


We have in stock over six million crystals 
which include types CR1A/AR, FT243, 
FT241, MC7, HC6/U, HC13/U, etc. 
Send 10</ for our 1971 catalog with 
oscillator circuits, listing thousands of fre¬ 
quencies in stock for immediate delivery. 
(Add 10</ per crystal to above prices for 
shipment 1st class mail; 15<^ each for air 
mail.) 

ORDER DIRECT 

with check or money order to 

Special Quantity Prices 
to Jobbers and Dealers 

2400B Crystal Dr.. Ft. Myer*. Fie. 33901 
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Joseph E. Taylor K5PAC 
6 Evergreen Court 
Little Rock AR 72207 



T he fastest growing pastime in America 
during the past several years has been 
camping. Families, literally by the millions, 
have been drawn out of their comfortable 
homes into the not-so-wild outdoors. 

It stands to reason that several thousand 
of these campers are also hams. It is also 
well known that many persons believe that 
hobbies, like certain ingestible liquids, are 
better when mixed. But mixing ham radio 
and camping has not been the easiest thing 
in the world. 

Certain problems have made hamming 
while camping less than simple. In the days 
when most camping was done in tents and 
most hamming was done with rack and 
panel rigs of monstrous proportions, the 
two just didn’t mix. But things are differ¬ 
ent now in both hobbies. More and more 
campers are consigning their tents to the 
attic or basement. They are venturing forth 
into the bosom of Nature in campers, 
trailers, motor homes, and the like. At the 
same time ham gear has become smaller 
and more genuinely portable. The state of 
the art in both fields now brings hamming 
and camping much closer together. Most of 
the current crop of recreational vehicles 
lend themselves to the inclusion of radio 
gear about as well as the average fixed 
station. A rig like any of the myriad of 
transceivers on today’s market can be 


included without having to leave something 
else home. 

Certain other problems besides space 
remain to be worked out, but most of 
them will likewise yield to some degree of 
determination, with very little sacrifice 
either in room or operating efficiency. 

The first and most obvious handicap to 
be dealt with is an adequate source of 
power. This was a serious matter when 
tents were the order of the day. About the 
only answer then was the already over¬ 
worked electrical system of the auto itself. 
This system can handle the added load of 
ham equipment while the rig is in motion 
but it is not made to be used in semifixed 
mode. But this is not much of a problem 
any more. Almost every type of recreation 
vehicle (rv) in common use today is wired 
for ac. All that is necessary now is to pull 
up to the camping site (after paying the 
usually very nominal fee) and attach your 
extension cord to the provided outlet. 
Very few places will even charge above the 
minimum when you show them that your 
equipment is not heavy-current gear. 

Most of the camping grounds in Amer¬ 
ica today, both public and privately 
owned, have installed ac outlets which have 
reasonably stable sources of power. Very 
few rv’s have breakers or fusestats smaller 
than 15A, so you are in business! 
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E&E guides hams through 
radio's mysteries. 


Highly popular Editors and Engineers books 
from Sams give amateurs everything they need 
to know about radio operation and technology. 
They’re authoritative, clear and easy to follow. 
You’ll want them for your library. 



Famous E&E RADIO HANDBOOK—18th Edition 
By William I. Orr, W6SAI 

The completely updated electronics industry standard for 
engineers, technicians and advanced amateurs. Shows 
how to design and build all types of radiocommunica¬ 
tions equipment. Includes ssb design and equipment, 
RTTY circuits. latest semiconductor circuits, IC’s, spe¬ 
cial circuitry No. 24020—$13.50 

SINGLE SIDEBAND: THEORY & PRACTICE 
By Harry D. Hooton, W6TYH 

A basic text, covering origin of ssb, derivation of signals, 
sideband selection, ssb generators, carrier-suppression 
techniques, carrier generators, speech amplifiers and 
filters, balanced mixers and converters, low-power ssb 
transmitters, linear r-f power amplifiers, much more. 
388 pgs., hard cover. No. 24014—$6.95 

SEMICONDUCTOR AMATEUR PROJECTS 
By Louis M. Dezettel, W5REZ 

For the ham who still takes pride in using his hands and 
head, here are projects for 16 useful, money-saving ac¬ 
cessories, using easy-to-build semiconductor circuitry 
Units are for measuring equipment, adding power and 
convenience, converters, etc. No. 24025—$4.95 


AMATEUR RADIO INCENTIVE 
LICENSING STUDY GUIDE 
By Robert M. Brown, K2ZSQ 
and Tom Kneitel, K2AES 



Invaluable aid for the amateur license applicant Clear, 
fully detailed, complete. No. 24004—$3.25 


SOLID-STATE QRP PROJECTS 
By Edward M. Noll, W3FQJ 

By building QRP equipment you learn solid-state tech¬ 
nology, since these rigs include transistors and/or 
integrated circuits The low-cost units described have 
power ratings from less than 100 milliwatts up to about 
20 watts. Both cw and phone rigs are included. No. 24024 
—$4.25 


73 DIPOLE AND LONG-WIRE ANTENNAS 
By Edward M. Noll, W3FQJ 

Detailed construction data for 73 different types of wire 
antennas. Appendices describe construction of noise 
bridges, line tuners, data on measuring resonant fre¬ 
quency, velocity factor, and SWR. No. 24006—$4.50 

73 VERTICAL, BEAM, 

AND TRIANGLE ANTENNAS 
By Edward M. Noll, W3FQJ 

Design and construction of 73 different antennas used 
by amateurs, each built and air-tested by the author. 
Also construction of noise bridges and transmission-line 
tuners, measurement methods. No. 24021—$4.95 

ELECTRONICS FOR THE AMATEUR 
By Louis M. Dezettel, W5REZ 

Covers radio-wave propagation as it applies to amateur 
band frequencies, reception and transmission pertaining 
to ham equipment, and the special field of antennas and 
how to feed them. Gives you everything needed to pass 
the theory sections of the FCC exams. No. 24022—$7.95 



RADIO AMATEUR’S 

F-M REPEATER HANDBOOK 

By Ken W. Sessions, Jr., K6MVH 

The definitive work on amateur f-m repeaters. Includes: 
Preparing and obtaining sites for repeaters; How to build 
a repeater; Repeater applications; an f-m repeater di¬ 
rectory. No. 24008—$6.95 

AMATEUR TESTS AND MEASUREMENTS 
By Louis M. Dezettel, W5REZ 

Shows how to accomplish virtually all performance tests 
on amateur transmitters, receivers and antennas . . and 
how to make required adjustments. No. 24007—$5.50 


HAM AND CB ANTENNA DIMENSION CHARTS 
By Edward M. Noll, W3FQJ 

Tabulates dimension data in feet and inches for all popu¬ 
lar antenna configurations With them, an antenna can 
be dimensioned for a specific frequency range accord¬ 
ing to license class and mode of operation. No. 24023 
—$1.95 

Order from your electronic parts 
distributor or send coupon below. 
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A somewhat more difficult problem to 
overcome is the matter of an adequate 
antenna system. All sorts of systems have 
been used by enterprising hams but most 
of them have drawbacks which militate 
against their use. Some are simple enough 
to get up but leave a good deal to be 
desired performance-wise. Others work 
well but unless you plan to be in one place 
for several days, it simply is not worth¬ 
while to erect them. The crowded camp¬ 
ground presents something of a limitation, 
too. 

But again this problem can be overcome 
with a system that is both easy to erect and 
of reasonable efficiency. Over some period 



4:1 toroidal balun 


i 75^2 coax to xcvr 

1 -» 

Fig. 1. Sketch of antenna. 



of time the author has worked out a 
system which seems to achieve all that 
might be asked of such an antenna system. 
It has been refined during a number of 
excursions in several parts of the country. 

The antenna itself is a 140 ft wire cut in 
the not unfamiliar mode of the time-hon¬ 
ored Windom. This type was chosen for a 
variety of reasons. First it is multiband, 
operating quite satisfactorily on 75/80, 40, 
20, 10 meters. Second, the antenna is low 
in cost and easy to construct and takes no 
special tuning. Third, it is lightweight and 
can be supported without difficulty by any 
light support. When fed with 30012 line 
and through a simple toroidal balun such 
an antenna will give low swr on all the 
above-mentioned bands; and best of all, it 
represents no compromise on any band. It 
will compare quite favorably with most 
fixed station radiators. The details of the 
antenna are given in Fig. 1. 

The only requirement for the erection 
of a simple wire antenna is a support at 
each end. Trees are almost universally 
available in campgrounds. They can easily 
be used when only a modicum of choice is 
used in site selection and a simple packet 
of equipment is stored with the other 
camping gear. 

Basically the process is simplicity itself. 
No more than 20 minutes should be 
required to get the wire up and you need 
never get off the ground! 

The procedure is as follows: 

1. Secure a small bow of the recurved 
type. This is available virtually anywhere. 
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The one we use is four feet long and was 
purchased at a local discount store for less 
than $5. 

2. Select a long arrow and cut a thin 
notch all around the arrow about five 
inches from the hackle end. 

3. Attach a monofilament line from a 
fishing rig (the spinning type works well) 
to the notch. 

4. Notch the arrow in the bow, position 
the rod so that the line will pay off freely, 
release the catch on the reel, aim above the 
limb you want the line to go over, and 
shoot. Practice may not be necessary, but 
it isn’t likely to hurt.) 

5. Allow the arrow to go over the 
selected limb and to fall to the ground 
below. Some discretion must be used here, 
obviously, in a crowded area, but we have 
never found this to present any major 
problem. 

6. Retrieve the arrow and detach the 
line. 

7. Tie a nylon line to the monofilament 
line. Tie it very carefully with a secure 
knot. 

8. Reel in the line and allow it to be 
drawn over the limb. Bring it all the way 
back to you. 

9. That’s all! Just attach the antenna 
insulator to the line and hoist up one end. 
Repeat the process at the other end and 
you can be on the air with a satisfactory 
antenna in less time than it has taken you 
to read this article. 

One last word of caution may be in 
order. You may have found that your 
recreation vehicle is rough riding. Most of 
them are. If so, either carry your rig in your 
car or wrap it securely with some sort of 
shock absorbing material if you choose to 
carry it in your trailer. 

Such a system will allow you to get 
your rig installed and on the air almost 
anywhere, and the best part is that you will 
be putting out a respectable signal. So the 
next time the family wants to go camping 
and the “sweepstakes” is coming up, in¬ 
stead of a contest of will, try a little 
mixing. You may open up a whole new 
world of entertainment for yourself by 
hamming while camping. 

. . .K5PAC" 
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That's the word. The rates for mailing 
magazines is scheduled to double during the 
next year. Does this mean subscription rates 
will double? Well, not quite. But they will have 
to go up, obviously. 

When you consider that a 54 hot dog today 
costs 454 a $3.00 subscription for $6.00 is a 
worthy deal. Even at $7.00 or $8.00 this is 
beating inflation. 

It would seem prudent to take advantage of 
the inertia built into subscription departments 
by subscribing at the present low rates instead 
of waiting for the inevitable increase that must 
and will come. 

PRESENT SUBSCRIPTION RATES: 

1 year.$ 6.00 (add $1 overseas) 

2 years_$11.00 

3 years.... $15.00 

POSSIBLE NEW SUB RATES: 

1 year.$10.00 

2 years_$19.00 

3 years.... $27.00 

Why take a chance? These rates may 
change without notice . 


Name_Call_ 

Address_ 

City_State_ Zip- 

— New subscription_Renewal or extension 

-—- $ 6 1 year _$11 two years 

-$15 three years -+$1 foreign 
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Diary Of A DXpedition 

(For Those Who Can’t Afford A DXpedition) 


I sn’t it a shame that the world has lost 
its sense of humor. Even hobbies have 
to become avaricious pursuits. And isn’t it 
a shame that life passes you by so quickly 
that you never get a chance to do a lot of 
things that you always wanted to do. I 
know guys who dream of operating their 
rigs from exotic places, basking in the 
sun, tossing down cool rum drinks, or 
checking into a net each day for a 
prolonged chat with friends on the air¬ 
waves until the “Big Net Control” in the 
sky 73’s them for the last go-round. Me, 
I’m still chasing DX from a cold basement 
before and after work, fighting it out 
with the big boys feeding stacked beams 
up a wavelength, usually getting clob¬ 
bered. I’ll end up in Pooped Payton Place 
with the best of ’em tending my travel 
trailer and making TVI for the other 
trailer park tenants while running traffic 
north to the kids QTH. So before my 
SB 102, SB640, SB200 get the final tag 
that says “from the estate of the late 
WA2JLF” I’d like to be an exotic station, 
sought after, piled on, cursed and given 
undeserving complimentary signal reports. 
I have some buddies that harbor the same 
dreams. “We’ll probably never get to 
Market Reef or Swan Island.” was our 
cry, until we got our heads together for a 
poor-man’s DXpedition. So this is the 
true story of a handful of ordinary guys 
who had a dream come true for twenty- 
four hours. 

It all started the fall of 1970 when a 


Matt Oreskovic WA2JLF ex-KD2UMP 
1425 Abbott Road 
Lackawanna NY 14218 

DXpedition to Swan Island occupied the 
DXers’ time. I thought, what the heck, 
why not have a DXpedition of my own? I 
discussed it briefly with Zero (WB2ZMO) 
and Frank (W2RSJ). The next morning 
driving into town. I talked it over on 2m 
FM with Joe (K2DSO), an oral surgeon. 

I knew of a location with an exotic¬ 
sounding name and carrying with it the 
required difficulties of getting permission 
to use the place, plus the possibility of 
getting a call sign that would be distinc¬ 
tive. The location was Squaw Island, 
located 42 degrees fifty-five minutes 48.5 
seconds north latitude, 78 degrees 54 
minutes 14.5 seconds west longitude; it 
lies wholly in American waters between 
the United States and Canada. The waters 
west of the island are not navigable 
except for small powerful craft. Joe 
(K2DSO) and I had KJ2UNK in mind as 
a call sign, but the Buffalo FCC office 
suggested that the call sign would confuse 
people because of its use on Johnson 
Island. KD2UMP was chosen, and we are 
sworn to secrecy as to the originator of 
the call. 

All planning for the DXpedition was 
taking place on 2m FM, and most listen¬ 
ers thought it was some sort of gag. The 
Western New York 2m FM bunch is not 
adverse to pranks such as sending ARRL 
Official Observer cards to innocent souls 
for “excessive monitoring.” I might add 
the cards were obsolete, as was the call of 
the “Official Observer.” The counter- 
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Joe Margarone (K2DSO) (1.) receiving procla¬ 
mation from Mayor Frank A. Sedita. This was a 
milestone in the legitimizing of KD2UMP. 


attack for the phony cards was planning 
an imaginary microwave project using 
helical polarity from left to right — or was 
it right to left. Bags of opened and used 
food were to be found on the doorstep of 
WB2QDA’s QTH weekly while he was out 
on strike. A Canadian user of our repeat¬ 
er, VE3ADO, offered to show me how to 
put an ac plug on a piece of lamp cord. I 
might add that he will be the subject of 
“massive retaliation” when he returns 
from VK land. 

The DXpedition was not a gag, and 
the deeper we became involved in the 
project, the more believers joined the 
ranks. At a meeting of BARRA (Buffalo 
Amateur Radio Repeater Assocation) Joe 
(K2DS0) asked for support for the DX¬ 
pedition. The response was unanimous, as 
was the response of the South Towns 
Amateur Radio Society of which I was 
president. I think the fact that we forgot 
to ask for money helped railroad the 
“support resolution” in both clubs. We 
still had to get a call assigned and a bona 
fide reason for the DXpedition. The re¬ 
quest was drafted and redrafted until it 
stated the specifics of the desired call, 
and when the last and final draft was 
ready for typing we crossed our fingers 
and hoped that we could get a special call 
for Squaw Island. 


Nearly a month went by and we 
passed the deadline for any big amateur 
magazine publicity. The call KD2UMP 
was finally granted for a twenty-four hour 
period of time for April 1, 1971, 0000 to 
2400 GMT. The real work was just 
beginning. 

I did not know a soul who had been 
to Squaw Island, and frankly didn’t know 
any legal way of getting to the island to 
do some necessary scouting. We went 
ahead with plans anyway. It was imme¬ 
diately evident that several backups for 
every item necessary would have to be 
considered. At the appointed hour we 
could fall back on secondary choices for 
antennas and rigs, not to mention opera¬ 
tors, workers and living accommodations. 
We now entered the “promise” stage of 
planning, a time during which souls of 
good intent tend to promise more than 
they are capable of delivering. As an 
example, we were promised — I might add 
unsolicited — a telegraph pole in excess of 
forty feet, set in the ground, electric 
power, and a travel trailer. I don’t remem¬ 
ber if the “promisee” offered to furnish 
food and drink for both days or not. 
Hollow promises tend to waste a lot of 
time because you have to go through the 
ritual of calling the promisee until he 
finally comes to his senses and begs off 
from the promise. 

We would need a tower to support a 
beam; a ladder that can extend to twenty- 
five or thirty feet with an eight foot 
mast would do nicely, and I had such a 
ladder. We purchased some good nylon 
line for guying the ladder, and the tower 
was in the bag. Our South Towns ARC 
had a beam that was left drooped over a 
roof after our County Fair episode. A 
cold winter afternoon liberated the beam 
and we headed to the clubhouse at a 
former Nike base to get a 22 amp 
generator to power the encampment 
planned for Squaw Island. 

Problems began to compound; the 
generator had a stuck valve and a broken 
needle valve. Winter claimed a toll on one 
of the beam traps. My trailer needed 
some unexpected repair, another trailer 
had to be taken from winter storage, a 
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KD2UMP 



SQUAW I SLA ND 
DX-PEDIT10N 


QSL card for DXpedition. Bottom row: Lee 
(WB2QDA), Ted (WA2HKS), Bob (WA2VVF). 
Standing: Frank (W2RSJ), Matt (WA2JLF), 
Zero (WB2ZMO), Joe (K2DSO). 

third could be had if we could repair a 
faulty furnace. During this phase, three of 
us W2RSJ, Frank, and WB2ZMO - were 
the only ones doing the physical work 
connected with repairs and getting the 
rigs we planned to take along readied. 
K2DSO was hopping around getting the 
paperwork taken care of. 

Squaw Island has much trivial his¬ 
tory attached to it. For example, it was 
the staging point for an invasion of 
Canada by a group of Irishmen around 
the turn of the century. The group were 
members of the Fenian Society; they 
crossed over into Canada and occupied a 
town near the eastern shore for a period 
of several hours until a contingent of 
Canadian Provincials routed the party of 
twelve or so and confiscated their row¬ 
boats. During the era of prohibition of 
the sale of alcoholic beverages in the U.S., 
smugglers used Squaw Island for a haven. 
Cottages and boat houses dotted the 
western shore. After repeal of prohibition, 
the cottages were taken over by squatters 
who just recently were forceably evicted 


by the authorities. So — during the night 
at least, the island is uninhabited save for 
wild dogs, wild cats, and rats. 

Up to the present time the island has 
not had a moment of glory. It usually 
gets a big guffaw from those who know 
about it. It suffers from gigantic indig¬ 
nity. No one cares about Squaw Island. It 
is the Orphan of the Antilles, not in the 
least helped by the fact that Squaw Island 
(connected to Bird Island by a breakwater 
and land fill road) is the site of the 
Buffalo garbage incinerator and sewage 
treatment plant. There it is, for those of 
you who suspected, for those of you who 
knew, and finally those of you who 
looked into the Atlantic or Pacific waters 
for the Island of Squaw. 

On March 31, 1971, a small band of 
hams made the trip to Squaw Island to 
set up the first Amateur Radio Station 
ever on this desolate piece of land. We 
found an excellent spot at the last digest¬ 
er tank which was built over land belong¬ 
ing at one time to Squaw Island. Digester 
tanks function like huge septic tanks. 
Bacteria work and feed on the waste and 
liberate gases which are incinerated to 
burn some of the solids that come from 
the sewage system. 

April first is a bit early for the 
annual tomato plant sprouting which 
takes place at the solids dumping ground. 
Liquids are chemically treated and dis¬ 
charged into adjacent water. The garbage 
is disposed of in much the same manner 
of incineration except settling and digest¬ 
ing aren’t required, just storage until 
room is available in the incinerator. An 
odor familiar, yet unusual, is first noticed 
when you arrive, but one gets accustomed 
to it after awhile. Two days and two 
nights usually do the trick, and it’s only 
after you get home and get a whiff of 
that old pair of coveralls that memories 
are brought back. 

The erection of the antennas was 
fast and workmenlike. W2RSJ had a 
connection with a crew that had access to 
a cherry picker crane that could be 
extended to a height of thirty-five feet. 
This facilitated matters, and we had 
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STEP UP TOTELREX 

Professionally Engineered Antenna Systems 


Single transmission line “TRI-BAND* ARRAY” 


By the only test that means anything ... 
on the air comparison ... this array con¬ 
tinues to outperform all competition . . . 
and has for two decades. Here’s why 
. . . Telrex uses a unique trap design 
employing 20 HiQ 7500V ceramic con¬ 
densers per antenna. Telrex uses 3 opti¬ 
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-band performance. 

ONLY TELREX GIVES YOU ALL 
THESE FEATURES... 

• Power rating 4 KW PEP . . . 
rain or shine 

• Wind rating survival 110 MPH 

• Patented broad-band coaxial Baiun 

• Heavy-duty steel gusset mounting 
plate 

• Aluminum boom 2 in., 2V2 in. O.D. 
x 18 ft. 

• Large diameter, .058 wall taper- 
swaged dural elements for minimum 


weight and exceptional strength 
to weight ratio 

• Stainless steel electrical hardware 

With a Telrex Tri-band Array you get 49 
lbs. of educated aluminum engineered 
and built to provide many, many years 
of performance unmatched around the 
world by any other make. Longest ele¬ 
ment 36 ft. Turning radius 20 ft. Shipping 
weight 65 lbs. Shipping container 13 in. 
x 5 in. x 13 ft. 

Note: If not available from your dealer, 
order direct. You’I get fast, personal 
service. 

Telrex Labs are design engineers, inno¬ 
vators and manufacturers of the world’s 
finest 3 A to 160 meter communication 
systems and accessories priced from 
$25 to $25,000. 

For technical data and prices on com¬ 
plete Telrex line, write for Catalog PL 71. 



TB5EM $395 


BALUN 


TRAP 


Other 
Multi-Band 
Arrays Available 


Elements shortened 
to show details. 


TYPICAL TELREX "MONO-BAND" ANTENNAS 

15M31 7 - "Monarch", 10 DBD, 3 EL, 4 KWP, 2-1/2" O.D, 17' boom 

20M326 - "Monarch", 10 DBD, 3 EL, 8 KWP, 3-1/2" O.D, 26' boom 

2M609 - "Monarch", 14 DBD, 6 EL, 6 KWP, 1" O.D, 9' boom 

2M814 - "Monarch", 16 DBD, 8 EL, .8 KWP, 1.375" O.D, 14' boom 

6M516 - "Monarch", 13 DBD, 5 EL, .8 KWP, 1.5" O.D, 16' boom 

and — many, many more! send for PL-71 Dept. C 


LABORATORIES 

TV And Communications Antennas Since 1921 
Asbury Park, New Jersey 07712 201 -775-7252 



$175.00 
$355.00 
$ 39.95 
$ 59.00 
$ 63.95 





everything ready but the living and opera¬ 
tor quarters a day before “D Day.” 

Shortly after the travel trailers were 
parked and hooked up and the generator 
purring, we were paid a visit by a guy 
who could jump center on my basketball 
team any time. Let’s face it, most hams 
look like refugees from an old Edward G. 
Robinson movie — I do — and this guy 
was no different. He greeted me with a 
bunch of call letters and then proceeded 
to follow me around like a pet dog. Never 
having been formally introduced, and 
having a lot of unattended gear around on 
the 31st of March, I was concerned about 
warm bodies roaming in and out of 
trailers, especially if no one knew who 
they were. I wondered how the “string 
bean” got wind of our location, since the 
local papers only carried a small item 
about the Mayor of Buffalo proclaiming 
the first of April as Radio Amateur 
Recognition Day, and the radio and TV 
stations had not carried the item because 
the release was for the next day. I 
decided to have all strangers not connec¬ 
ted with the sanitation and sewage depart¬ 
ment evicted, and since Lee (WB2QDA) 
was a southerner and possessed the proper 
tone and command presence to evict 
strangers, the duty of ridding our encamp¬ 
ment of strangers before Radio Amateur 
Recognition Day fell upon him. About 
ten minutes after my decree, Lee came 
into the operating trailer and informed 
me that “String Bean” bought his way 
into the expedition by offering us the use 
of his Signal/One, Collins 30L1 and a 
trapped “V.” That in itself should buy 
anyone into a DXpedition. Now I listened 
a little closer: WB20EU was his call, Fred 
was his name, and he had an Extra Class 
Ticket. I said, “Okay, you’re in, but bring 
your own food, drink, and a bedroll.” I 
got to know Fred quite well during the 
stay on the island, and much of our work 
on 75m was WB20EU’s fine operating. 

We began using our own calls as 
portable to test the equipment about 
1800 GMT and were disappointed that 
the propagation would not be optimum 
that evening. About 2100, strangers 
invaded the area and all indicated that 


they were hams. At one point there were 
twelve people watching operations in the 
operating trailer that could hold only four 
operators comfortably. Some of the 
scoffers came by to “help” after all the 
work was done and the fun ready to 
begin. Seven of us had done the leg and 
paper work, the assembly of equipment, 
the erection of equipment, and now we 
were being offered “help.” One cigarette 
being snuffed out on my trailer floor and 
a paper cup of coffee atop my linear was 
not enough to arouse my ire - but when 
cables and cords were being upset, I saw 
red and probably made a lot of enemies 
among the ham community. 

We logged nine hours of CW on 
forty with a little DX; we gave Squaw 
Island as the QTH. For those more 
curious we gave the geographic coordi¬ 
nates. Unless you’re accustomed to copy¬ 
ing three-letter code groups or you moon¬ 
light as a ship’s radio operator, forget it. 
We have tapes of contacts who were given 
geographic coordinates and their com¬ 
ments are rare entertainment every time 
we listen to the playback. By 1100 GMT, 
twenty started to turn hot and we had a 
ball with European stations. We added a 
further clue to the location of Squaw 
Island, “We’re four hundred miles from 
New York City.” This disclosure placed 
us in the Atlantic Ocean to some listen¬ 
ers. Good Samaritans, helpful to a fault, 
began warning stations that we were 
bootleggers operating a 10 kW transmit¬ 
ter. We dropped another hint ... we had 
a paragraph on page 101 of QST March 
1971 issue . . . still we were thanked for a 
“New Country” by calling stations. Old 
residents of the area called in and went 
along with the DXpedition; one was so 
dumbfounded he said, “Why, that’s the 
city dump!” I might add that some Good 
Samaritans recorded on tape cannot be 
found in any Callbooks, but they do have 
class in selecting calls. 

What did we accomplish April 1st? 
Well, forgetting the work, we did have a 
lot of fun. We did set up a first-class 
operating facility efficiently and quickly 
that could be activated once again if an 
emergency arose. Amateur radio was 
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publicized in the press and the public was 
made aware of our existence. K2DSO 
appeared on TV for a full half-hour 
interview show. We have two speaking 
engagements booked to date; we have 
several shoe boxes of QSL cards to reply 
to, and what is most important. Rare DX 
came toward the U.S.A. for a change. 
Would we do it again? Well, maybe not 
Squaw Island, but there are other islands 
waiting to be conquered, and just yester¬ 
day the airline pilot member of our 
DXpedition (WB2QDA) suggested that he 
could get a “chopper” to airlift our party 
to the brink of Niagara Falls to give the 
world one of the Three Sisters Islands. 
How does KS2SSY sound? Or a station 
on Goat Island even closer to the brink of 
the falls, KG20AT? 

. . WA2JLF" 


DX Chance ol a Lifetime! 



Ever dream of visiting your favorite DX 
country? Well, that’s the top prize in El’s 
Win-the-World Contest. The winner names 
his favorite country and we fly him there via 
Pan American. You also have a chance to 
win one of 99 other great prizes. 

All you have to do is buy our September 
issue—now on sale. It has full details, a prize 
list and our Official Entry Blank. 

ELECTRONICS 

ILLUSTRATED 

50$ at newsstands everywhere 

Now 50% off on a trial subscription! For 12 issues 
send only S3 to: Electronics Illustrated Subscrip¬ 
tion Dept., Fawcett Place, Greenwich, Conn. 06830. 
Include name and address and state whether new 
or renewal. 


EXTEND YOUR COUNTER or RECEIVER up to 500 MHz with our 
DIVIDE-BY-TEN FREQUENCY SCALERS 


Size: 
5-3/4" x 
4" x 2 " 



MAX. FREQ. 

MODEL 

PRICE 

100 MHz 
160 MHz 
200 MHz 
350 MHz 
500 MHz 

FS-100 

FS-160 

FS-200 

FS-350 

FS-500 

$ 99.50 ppd. 
$129.50 ppd. 
$149.50 ppd. 
$249.50 ppd. 
$349.50 ppd. 

NOTE: Most units exceed max. 
frequency by 5—10%. 


• Divides-by-ten using ultra-high speed binary circuits. Requires no tuning or ad¬ 
justments. •Accuracy is absolute and is determined solely by your frequency counter or radio 
receiver. •Two or more units can be cascaded for division by 100, 1,000, 10,000 
etc. •Scaling is synchronized with input and does not depend on a time base. • Built-in wide 
band amplifier boosts sensitivity to better than 20 mv. Amplifier can be used alone to increase 
your counter's sensitivity or as a receiver pre-amp up to 500 MHz. 50 ohms input and 
output. •Contains a precision regulated power supply to assure trouble-free operation 
regardless of line voltage fluctuations. Operates from 100—130 v. 50—100 Hz. or 8—16 
v.D.C. • Ideal for use in frequency synthesizers. Divides VHF oscillators down to a range easily 
handled by phase-locked loops. *080 be used with radio receivers as well as counters. 
Example: You can read a 146 MHz signal at 14.6 MHz on your receiver without using a 
converter. If your receiver is accurately calibrated you can save the cost of a frequency counter 
and measure frequencies up to 500 MHz directly on your receiver dial by using one or more 
scalers. • High quality construction with top brand components, glass-epoxy circuit board, all 
IC's mounted in sockets, heavy gauge aluminum case, schematic, tested and guaranteed. 

HOW TO ORDER: Mail your order direct to our factory in Hollis N.Y. Include remittance in 
full plus sales tax if you reside in N.Y. State. Orders may be picked up at our factory if you 
phone in advance and bring cash. Open from 9 A.M. to 4:30 P.M. Monday thru Friday except 

° VANGUARD LABS 


Dept. H 196-23 Jamaica Ave. 
Hollis NY 11423 
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T iny Tim was born from the need of a 
little extra punch when using my SBE 
33 from our small travel trailer. I knew it 
had to be small to please the wife in not 
taking up the much needed space. I dis¬ 
covered the best place to hide the ac power 
supply would be in a corner under the 
dinette seat. 

Tiny Tim's body is only 3 in. high, 12 
in. wide, 10 in. deep, and will tune 80—10 
meters. It also includes a built-in antenna 
relay and an rf output indicator. It fits 
perfectly on top of the SBE 33, as shown 
in the accompanying photos, but is adapt¬ 
able to other transmitters and transceivers. 
This compact linear will run 500W dc input 
on SSB with 1500V on the plates of the 
two 81 1 As in grounded grid. I am running 
only 1200V on the plates and find this 
adequate for my needs. 

Although I have only used an ac power 
supply with Tiny Tim a mobile dc supply 
of as little as 800V would provide an 


adequate boost for low-power transceivers. 
Even at this low voltage, it would deliver 
close to 500W PEP input. The 6.3V fila¬ 
ments are wired in series for possible use 
with a 12V dc system. The open chassis 
design gives good natural ventilation, along 
with ease of construction. 

Tiny Tim was fun and easy to build, and 
should appeal to those hams in the very 
low income bracket like myself. 

Tiny Tim Circuit 

I decided on 811 As because they do 
not need a bias supply and are not expen¬ 
sive for the power they deliver. They also 
work well following a low-power exciter, 
and require as little as 20W driving power 
on all bands. The circuit is nothing start¬ 
ling, but a proved one squeezed down for 
simplicity and compactness. Many parts 
can be scavenged from the junkbox, TV, 
and old radios. The filaments are kept 
above ground with a homebrew choke and 
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driven directly from coax input from the 
exciter. The plate choke is wound on a 
plastic rod and held in place at the ends. 
The plate tuning capacitor is from an old 
ARC-5 transmitter, and the antenna tuning 
capacitor is a two-gang type from an old 
radio with the stators wired in parallel. The 
tank coil is smaller in diameter than the 
garden variety used in most, but the Q is 
correct and works well. The extra contact 
on the tank switch can be used on 80 
meters to add extra capacitance in cases 
where the load resistance happens to be 
unusually low or reactive. 

The antenna relay is a four-pole double¬ 
throw I had, but a 5 A three-pole is all that 
is needed. I used the third pole contacts to 
lift the filament centertap from ground on 
standby. This keeps the transformer much 
cooler. For those using Tiny Tim with the 
SBE 33, you will find 10V dc on the octal 
male plug at pin 7 for controlling the 
antenna relay, but be sure and use a two 
prong plug that is insulated from the linear 


chassis. Consideration should be given to 
the relay control voltage, if used with other 
units than the SBE. The output meter 
provides the necessary indication for load¬ 
ing the amplifier, and the 25 k£2 pot keeps 
the reading in the proper scale, along with 
a push-pull switch on the back to control 
the antenna relay for tuning just the 
exciter, or turning off the linear with the 
ac power switch still on. 

Almost any of the power supplies 
shown with linears of this plate voltage 
requirements will work. I used an old 
husky TV transformer and a surplus capaci¬ 
tor with some bargain high voltage diodes. 
No choke is needed in my supply; this 
helps make the unit easier to hide. 

Tiny Tim Construction 

Tiny Tim is built inside a3x 12x10 in. 
aluminum chassis with the top cut out 
leaving a half-inch ledge the same as on the 
bottom. (See Fig. 1.) Allow extra diagonal 
metal in the comers for mounting the 
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Fig. 2. Tiny Tim linear amplifier schematic diagram. 


Capacitors 

Cl — 500 pF 20kV TV-type high voltage 
(Allied 43A5599) 

C2 — 150 pF var. (Johnson 250E20) 

C3 - 935 pF var. (Allied 43A3528) 

C4, C5 — .001 [XF 2kV ceramic (Allied 
43D6290) 

C6-C9-100 pF 450V electrolytic (Al¬ 
lied 43 A4547) 

C 1 0—C17 — .01 /JLF 1 kV disk cer¬ 
amic 

CR1 - 1N34A 

CR2—CR9 — Silicon diodes - IkV 2A 
each 

Note: All capacitors 600V ceramic 
unless otherwise listed 


Resistors 

R1 - 10ft 1/2W 

R2 — 25kft pot with push-pull switch 
(Lafayette 33E14838) 

R3 — 22kft 1/2W 
R4 — 470ft 1/2 W 
R5,R6 - 30ft 10W 
R7-R10 - 330 kft 2W 
R11-R18 -220 kft 1/2W 

Parts 

T1 — TV power transformer 350 mA 
(with 4A fil) 


51 — Single-pole single-throw toggle (Ol¬ 

son SW412) 

52 — Push-pull SPST switch on back of R2 

53 — Single-pole, 6-pos. ceramic rotary 

(Centralab 2501) 

K1 — Relay 4-pole, double-throw, 5A con¬ 
tacts, 6V coil (Olson SW468, Potter 
& Brumfield GA23671) 

RFC1 — 90 jUH, 500 mA 4 in. closewound 
No. 26 Formvar on a 5 in. long, 3/4 
in. dia solid plastic rod 
RFC2-2.5 mH rf choke 
RFC3 —28 bifilar turns No. 14 Formvar 
or Nyclad wire closewound on 1/2 
in. dia, 5 1/2 in. long ferrite rod 
(Lafayette 32R6103) 

LI - 4 turns. No. 10 wire, 1 3/4 in. inside 
dia, 1/4 in. spacing 

L2 — 8 turns, 2 in. dia, 4 tpi (AirDux 
1604) 

L3 — 21 turns, 1 3/4 in. dia 8 tpi (AirDux 
1408) 

COIL BAND TAPS—All taps measured 
from end of C2 

10 m 2 1/2 turns 
15m 4 1/2 turns 
20m 7 1/2 turns 
40m 17 1/2 turns 
80m all of coil 

Ml — Dc milliammeter, 0—1 (Allied 52A- 
7614) 
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DRAKE 

MODEL 

TR-22 


Portable, mobile, or fixed 

'S 3 

Six channel capacity, transistorized 

* 

Antenna: built-in/external connector 



* 

Works barefoot or with amplifier 

* 


Transceiver 


External 12 VDC or internal ni-cads 



all this performance for only 


Amateur 

Net 


INCLUDES: Dynamic Microphone, 
Over-the-Shoulder Carrying 
Case, 120 VAC and 12 VDC Power 
Cords, Speaker/ Headphone Plug, 
and 10 Nickel-Cadmium Batteries. 


cQ] $149.95 for Amplifier, Model AA-22 
“ $349.90 for superior power, flexibility and 
sensitivity 


See your Dealer 


R. L. DRAKE COMPANY 

540 RICHARD ST., MIAMISBURG, OHIO 45342 






















Inside of Tiny Tim. 


II — Ne-2 panel mount neon lamp 
J1,J2 — Coax connector, chassis mounting 
(SO-239) 

F1,F2 — 5A fuse, fuse-in-plug assembly 
Z1,Z2 — Parasitic suppressor, 100^2 2W 
carbon resistor assembled inside 2 
1/2 turn coil of No. 16 tinned, 1/2 
in. dia, 3/4 in. long 


Amplifier chassis — 3x12x10 in. aluminum 
(Allied 42A7854) 

Power supply chassis — 3x5x13 in. alumi¬ 
num (Allied 42D7906) 

Minibox 2x3x5 in. 

Male/female, multiwine connectors series 
78 and 86, eight contacts (Allied 
47D0528 and 47D0508) 
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rubber feet. Cut two 3 in. strips from the 
leftover scrap for the rf section divider, and 
assemble as in illustration. Care should be 
taken on construction of the divider as the 
tube tolerance is quite close. 

It is important that the filament pins 
(large holes) on the tube socket should face 
each other on assembling to prevent fila¬ 
ment sag. Although the tube filaments are 
shown in series for a 12.6V transformer, 
they could be paralleled for 6.3V. 

High-voltage blocking capacitor Cl (Fig. 
2) was taken from an old TV high voltage 
cage and screwed into a half-inch standoff 
insulator. 

Plate choke RFC1 was constructed of 
plastic rod cut to 5 in. in length, tapped at 
both ends for mounting screws, and also 
tapped at the sides for the start and finish 
position of the winding. 

The three sections of the tank coil were 
first cut to the right number of turns, then 
soldered to the end turn of each coil, and 
held together, where the plastic sections 
meet, with epoxy cement. Centering of the 
tank coil in the chassis is important to its 



RF choke and 811A mounting detail. 


2 METER FM! 

VERTICAL GROUND PLANES 

with special custom features... 

...for 150- 170 MHz. 

Gain: 3.4db. compared to 14 wave 
ground plane. Power Rated: 1 KW 
AM; 2KW P.E.P. SSB. Frequency 
Range: 144 to 148 MHz. with spe¬ 
cial custom features for 150 to 
170 MHz. VSWR: 1.5/1 or better 
at resonance. 

Diplomat 2 Diplomat Special 

Model D1-2 Model Dl 

$11.20 $17.95 


For complete details, see yc 
local authorized Mosley Dealer 
or write Dept. 142a. 

fom/eif £$c/krruct. 

4610 N. LINDBERGH BLVD., BRIDGETON MO. 63044 


AT l/AST-'-' 

A SPEECH COMPRE«OP™ 
REALLY WORKS* 


RPC-3,3U Internal Unit RPC-3C Cabinet Model 
($24.95) -- 

• Low distortion 
circuit. 

• Fully wired & test¬ 
ed. NOT A KIT 

• Works with phone 
patch. 

• Internal units & 
modules work mobile. 

• FULL WARRANTY - ONE YEAR 

• INTRODUCTORY LOW PRICES 

(Illinois residents add 5% Sales Tax) 

Write for specifications and information sheets 

(Free). Demonstration Tape (cassette) available 

($2.00 deposit). 

ELECTRONICS 

Box 1201 B Champaign, III. 61820 



RPC-3M Module 

(ONLY $22.50) 
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Meter rectifier detail showing mounting on rear of meter. 


operation. The coil is held at the center by 
a standoff insulator secured to the rf 
divider, but care should be taken when 
soldering to the turns of the coil that you 
don’t short out the next turn. 

The filament choke is made by winding 
two side-by-side (bifilar) lengths of 14-gage 
wire on a 0.5 in. ferrite core cut to 5 x h in. 
Leave enough length on the ends of the 
wire to reach to the power plug and 
filaments. Make one wrap of plastic over 
the core before starting your winding. A 
couple of plastic straps screwed to two 
standoff insulators hold the choke firmly 
to the side. RFC2 is mounted on the same 
side at the end of antenna tuning capacitor 
C3. 

The metering rectifier unit is all mount¬ 
ed on a 2 x 2 in. Vector board, and held to 
the back by the meter lugs. 

The three wires from the ac power 
switch are run in shield under the chassis 
ledge to the power plug on back. High- 
voltage capacitor C4 and the filament 


bypass capacitors are mounted at the pow¬ 
er plug. 

The top and bottom covers of the 
amplifier are cut from a sheet of perforated 
aluminum (do-it-yourself type) available in 
most hardware stores, and held in place 
with metal screws. 

In trying to keep my ac power supply 
small as possible, I sacrificed a few watts 
by using an old TV transformer instead of 
the higher voltage one I intended to use. 
After building a bridge rectifier, the dc 
no-load was just over 1200V. The on-the- 
air reports are so good that I am not sorry 
for my choice. The transformer was fast¬ 
ened on its side inside of a 3 x 5 x 13 in. 
chassis with the filter capacitor secured at 
the other end. Placing a piece of plastic 
under the capacitor helps to reduce any 
possible flashover. There is plenty of room 
left for the standoff insulators and resis¬ 
tors. 

Fasten a piece of pegboard over the 
capacitor area, leaving a 2 in. space from 
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BACK VIEW Ml 
RECTIFIER VECTOR BOARD 



the transformer for the barrier terminal 
strip. On top of the pegboard is fastened a 
2 x 3 x 5 in. minibox that holds the 
rectifier diodes on two terminal strips with 
the leads going out the bottom. The 
shielded rubber covered 8 ft power cord 
passes all the way through the cover, with 
the leads screwed to the terminal tie strip. 
Another piece of pegboard over the termin¬ 
al block area will completely eliminate the 
possibility of accidental shock. 

A male type TV ac connector, mounted 
flush on the side of the chassis, is a safe 
quick way to be sure your power is 
completely disconnected. 

Half-inch rubber feet are mounted at 
the four corners with metal screws, the 
same as on the linear. 

Check all wiring at the relay and power 
plug with an ohmmeter for possible shorts 
before applying the smoke test; it may save 
a few parts. 

Keep in mind that although Tiny Tim is 


small, the knockdown voltage is big and 
you might not get up. 

Tuneup Procedure 

Load your exciter into a 52£2 dummy 
load with linear amplifier relay switch S2 
off. Note that the antenna relay is still 
active with S2 on, even when the linear ac 
power switch is off. After normal exciter 
loading, turn on antenna relay switch S2, 
and center the meter output control. 
Switch your exciter momentarily to tune, 
and swing plate tuning capacitor C2 for the 
most output indication on the meter. 
Repeat with antenna loading capacitor C3, 
and again with C2 until you have peaked 
the output with the meter set in the upper 
scale. 

To check for proper operation of the 
tank circuit for efficiency .on each band, 
antenna loading capacitor C3 stator plates 
should be considerably less than fully 
meshed. This can easily be corrected by 
changing the band tap, and adding one 
more turn to the tank coil. 

After loading the linear on your favorite 
band, carefully loosen the setscrews on the 
tuning knobs C2, C3, and the output meter 
control knobs, adjust so that the knob 
markers are all vertical. This will give a 
reference for future tuneups. . . .WA6VLI" 



Tiny Tim and AC power supply. Note male AC connector on power supply and the box over the diodes. 
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NEW KITS 

CONTAINING THE LATEST STATE OF THE ART ELECTRONIC COMPONENTS FROM 
THE NATION'S LEADING MANUFACTURERS OF SOLID STATE SEMICONDUCTORS 


Logiconcepts is dedicated to linking the 
latest electronic hardware to the practical 
understanding of its function by actual 
use of the product. Our volume purchase 
practices, industry knowledge and our 


association with top electronic engineers 
keeps our designs and kits up-to-date. 
State of the art hardware, latest circuitry 
and design ... 

... that's Logiconcepts 


SPECIAL KITS PROVIDE COMPONENTS AND EXTENSIVE PROVEN MANUALS FOR PRACTICAL STUDY 


In a series of integrated circuit analysis, text-laboratory manuals, Kenneth A. Fiske (WA6SSO) and James H. 
Harter (WA6SQE) developed a course of study so that the person interested in experimentation, practical 
design and maintenance can eleminate guess work and develop the adequate background necessary to adapt 
themselves to new situations in solid state electronics. 

DC CIRCUIT ANALYSIS MANUAL 
AND ASSEMBLY KIT S29.95 

AC CIRCUIT ANALYSIS MANUAL 
AND ASSEMBLY KIT $29.95 

SOLID STATE CIRCUIT ANALYSIS 
MNL & ASSEMBLY KIT $34.95 


COMPLETE COURSE 


S69.95 



Advancing electronics with practical kits that 
utilize the latest electronic components. 


SAVE UP TO 50% BY BUILDING THESE USEFUL ELECTRONIC PRODUCTS YOURSELF 


LOW COST 

DIGITAL 
TIMERS 


□ :H5 




10 MINUTE OR 12 HOUR READ OUTS 

Both with full 1 inch, quick reading RCA Numitron 
tubes. Instant push button start, stop or reset. Com¬ 
pact size for desk or console use. Reset button 
returns reading to "O" anytime, while running or on 
hold. Printed circuit, solid state components with the 
quality and built-in ruggedness needed in the studio. 
Excellent auxiliary timers with hundreds of uses for 
broadcasters, recording studios and ham operators. 
12 hour may also be used as a clock. 


ALSO AVAILABLE: 

12 OR 24 HOUR DIGITAL 
CLOCK WITH HOURS, 

MINUTES AND SECONDS. 

Logic lock is available as a kit or 
or assembled. P. C., solid state with 
Numitron read-outs. Lowest priced 
true digital dock anywhere. 


TIMER: 59.95 Assembled, $52.95 Kit 

LOGICLOCK: $109.95 Assembled, $99.95 Kit 



SEND CHECK OR MONEY ORDER TODAY OR WRITE FOR DETAILS ON KITS 


Advancing electronics with practical kits that 
utilize the latest electronic components. 


I 
I 

Lounixupis, iic. 

22513 SO. NORMANDIE AVE. • TORRANCE. CALIF. S0501 
PHONE: (213: 328-5031/775-3613 


Gentlemen: Enclosed is my check for $_ 
to cover the cost of_ 


□ Send me details on:___ 

□ Send information on your Educational Kits. 


♦California residents add 5V5% sales tax 


| State: 

















Ooops . . . 

K6MVH’s “Gain Antenna for VHF/UHF 
Repeaters” is not really so non-critical that 
all dimensions can be left to the reader’s 
imagination. Neither can it be said that we 
purposely deleted the dimensions to test 
how alert our readers really are. Actually, 
somebody goofed and forgot to put the 
dimensions onto Figure 1. The dimensions 
for this antenna are: 2 meters: A = 19”, B 
= 13.3”, C = 26.6”. 450 MHz: A = 6.33”, 
B = 4.44”, C = 8.875”. 220 MHz: A = 
12.66”, B = 8.88”, C = 17.75”. 


Your ad here will generate 
sparks in 85,000 directions. 
Are you currently doing as 
well? 


FM RINGO 

3.75 db GAIN 
AR-2 — $12.50 

WORLD'S BEST VHF 
FM ANTENNA, IN 
STOCK AT YOUR LOCAL 
DISTRIBUTOR. 


CORPORATION 



INTERNATIONAL 

^ffPORftTlOH 



• FM-27 MOBILE -all solid state, compact rig designed for any 

WITH CRYSTIPLEXER MOBILE OPERATION 

RECEIVER: CRYSTIPLEXER Synthesizer spots any chan¬ 
nel in the 2M band (146-147 MHz.) with crystal pre¬ 
cision and 0.3juV. sensitivity for 20 DB of quieting. 

TRANSMITTER: 20 watt RF output on ten crystal con¬ 
trolled channels. 

DIMENSIONS: 3V2" H X 7 %" W X 9" D in anti-theft case. 

(One crystal & PTT mike included in suggested amateur net 
price of $449.95) 


DON'T BE LAST IN LINE— 

FOR GUARANTEED DELIV¬ 
ERY BEGINNING IN SEPTEM¬ 
BER. SEE YOUR LOCALLY 
AUTHORIZED DEALER NOW 
-OR- CALL/WRITE MGR., 
COMMERCIAL SALES 


• 22'er FM — 25 W. output, tunable receiver, 0.3juV. sensitivity for 20 DB 

of quieting. ($384.95 net) 

• 22'er MK II — 35 W. input on AM, VFO controlled transmit; 0.3 mV. receiver 

sensitivity. ($389.95 net) 

. TR BOOSTER — SOLID STATE antenna pre-amp. less than 3 DB noise figure 

more than 14 DB gain, negligible transmission loss. ($47.50 net) 

INTERNATIONAL SIGNAL & CONTROL CORP. 

BOX 388, LITITZ RD#3, PA. 17543 TEL: 717-626-8566 





















FOUR 


Jim White W5LET 
100 Dianne Street 
West Monroe LA 71291 


Station 



T he four-tube station is the result of a 
long-time desire for a small, compact 
transmitter-receiver combination that will 
work well on 80 and 40 meter CW. I 
wanted it to be ready to go at a moment’s 
notice, either as a standby rig at home, or 
on that occasional vacation trip. 

The Receiver Section 

Three of the four tubes are used in the 
receiver. The other is in the transmitter. 
You probably are already questioning how 
well a three-tube receiver will work on 
these two crowded bands. Take my word 
for it: it works real well. A 6EA8 is used as 
the mixer-oscillator, a 6BA6 serves as a 
regenerative i-f amplifier, and a 6GW8 is 
the first audio and audio output stage. 

Much of the success of the receiver can 
be attributed to the i-f amplifier. By using 
regeneration the gain and selectivity of the 
receiver is increased greatly. The i-f is 1700 
kHz, so image problems are reduced con¬ 
siderably. By using this frequency the 
oscillator does not have to be switched 
when changing bands. It tunes from 5.200 
to 5.700 MHz. With a little mental arith¬ 
metic you can see that this will give a 
17.00 kHz difference when the antenna 
circuit is tuned to either 80 or 40. The 
antenna circuit is tuned by a variable 
capacitor with sufficient capacity range so 
that both 80 and 40 can be covered; so no 
bandswitching is necessary in the receiver. 

Both the antenna and oscillator coils are 
wound on Vi in. slug-tuned forms. This 
makes it possible to adjust the inductance 
to just the value needed without a lot of 
trouble. 

A 1N34A general purpose diode is used 
as the second detector. This is followed by 
the 6GW8 which provides plenty of audio 


for speaker operation. The headphone jack 
is a two-circuit type. The two circuits are 
tied together; this arrangement is used to 
allow use of the low impedance stereo type 
headsets that are so popular now. 

The Transmitter Section 

A 6146 is used as a grid-plate crystal 
oscillator. With the power supply shown it 
is possible to run about 40W input. The 
circuit is very simple. A pi-network tank is 
used in the plate circuit so that the 
transmitter will match any 50—70£2 load. 
Both the plate tuning and antenna loading 
capacitors are the cheaper broadcast type. 
The latter is a two-gang affair with the 
sections in parallel. 

The 4 plate tank coil is wound on a 1% in. 
plastic pill bottle. So that the inductance 
and capacity will be right for each band, 
the coil is tapped and a cheap slide switch 
is used to short out a portion of the coil on 
40 and in the 80 meter position additional 
capacity is added across the antenna load¬ 
ing capacitor. 

The Power Supply 

The power supply is a straightforward 
affair using silicon diodes as rectifiers and a 
simple RC filter. The transformer can be 
from an old TV receiver, or any other 
transformer capable of delivering 350V dc 
at 125 mA or more. 

The send-receive relay is a standard four 
pole, double-throw job. Only three poles 
are used. The coil is designed to operate on 
117V ac. A toggle switch controls this 
relay. Another toggle switch is used as the 
main power switch. 

Construction 

The four-tube station is built on a 7 x 
11 x 2 in. aluminum chassis. Before you 
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Notice to all FMers: 

Your DYCOMM BOOSTER is compatible with all available FM rigs. 

IT INCREASES YOUR EFFECTIVE COMMUNICATIONS RANGE 



DYCOMM ECHO II repeater 


INTRODUCING THE 
DYCOMM 100 SIZE: 4x5x8" 
"TEN-O" $185.00 
8-12W INPUT, 12-13V 
90-110W OUTPUT 
NOTHING LIKE IT ANYWHERE 
35V: SAME SPECS ONLY WITH 
25-35W INPUT $165.00 
(Allow 3-4 weeks delivery.) 


ATLAST 

THE DYCOMM 10-10 LANDMOBILE 

An American made FM Transceiver 
For the amateur who needs quality communications 
But at a price below the imports — $350.00 

10 independent Receive-Transmit Channels, 25W Output 


101-500C 
"FM BOOSTER" 
4-12WIN, 
12-30W OUT! 


SIZE: 3x4x4" 


$59.95 


JUST INSERT BETWEEN 
TRANSCEIVER AND ANTENNA 
AND APPLY 12-14VDC. 


101-500E 

"BRICK BOOSTER" 
1-3.5WIN, 

10-30W OUT! 
SPECIAL 


$69.95 


101-500D 

"BLOCK BOOSTER' 
5—15W in; 

30-55W OUT! 

SIZE: 3x4x6" 


$89.95 


Dynamic Communications, Inc. 


948-A Avenue E 
Riviera Beach FL 33404 
(305) 844-1323 
















begin construction, take a good look at the 
photographs so that you can get a good 
idea where to mount the major parts. The 
layout is not extremely critical, but I 
suggest that you follow the same general 
arrangement. 

Arrange the major parts and mark their 
location so that the necessary mounting 
holes can be punched or drilled. Mount 
these parts. Before you mount the 25 pF 
receiver tuning capacitor it would be wise 
to lay out the front panel so that the dial 
can be mounted. There must be good 
alignment between the dial and the capaci¬ 
tor so that the tuning will be smooth. 

You will note that liberal use is made of 
terminal strips so that the smaller parts are 
held in place securely. It would be wise if 
the coils in the receiver, as well as the one 
in the transmitter, are coated with a good 
grade of coil dope. 

The front panel on my rig was cut from 
a sheet of prefinished Masonite. It is 3/16 
in. thick and measures 7 x 12 in. The 
controls are labeled with decals. 


I left the installation of the relay until 
last. When it is mounted connect the 
proper wires to it. Small coax is used in the 
antenna circuit. Be very careful in con¬ 
necting the leads to the relay. Be sure you 
are right. 

With the rig plugged into a 117V ac 
outlet, the tubes in their proper sockets 
and a speaker connected to the speaker 
jack; turn the ac on. After about a minute 
of warmup time, you should hear a slight 
hum from the speaker. Turn the regenera¬ 
tion control fully clockwise. This puts 
maximum screen voltage on the i-f amplif¬ 
ier. You should hear background noise 
with this setting. If you have a 1700 kHz 
signal source you can align the i-f very 
easily. Connect a VTVM between the 
capacitor side of the 1N34A second detec¬ 
tor and the chassis and adjust the four slugs 
of the two i-f transformers for maximum 
indication. As the i-f amplifier is aligned it 
will be necessary to back down on the 
regeneration control to keep the i-f from 
oscillating. 



Fig. 1. Schematic diagram of four-tube station. 
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Next set the oscillator. This can be done 
in a number of ways; probably the simplest 
is with a general coverage receiver. Set the 
general coverage receiver to 5.200 MHz. 
With the dial tuned so that the tuning 
capacitor is fully meshed, slowly adjust the 
slug of the oscillator coil until a signal from 
the oscillator is heard in the other receiver. 
This signal will be easier to hear if the bfo 
is on. With the tuning capacitor set to 
minimum capacity you should be able to 
hear a signal near 5.700 MHz. 

Tune in a signal near 3.500 MHz and 
with the antenna tuning capacitor fully 
meshed simply adjust the slug in the 
antenna coil for maximum signal. 



Underchassis view of transceiver. 


Adjustment of Transmitter 

With either a 40 or 80 meter crystal in 
the crystal socket, a key plugged into the 
key jack, switch the transmitter on. Press 
the key and listen to a nearby receiver 
tuned to the crystal frequency. If the 
transmitter is oscillating you will hear it. If 
not, you will need to adjust the compres¬ 
sion-type trimmer capacitor located in the 
6146 grid circuit. This capacitor should be 
adjusted so that the oscillator starts 
smoothly when the key is pressed. Cau¬ 
tion: Do not hold the key down too 
long — the plate circuit is off resonance! 

The tuning of the plate circuit is like 
any other pi-network. To check out the rig 
a 25—40W lamp connected to the antenna 
connector will serve as a dummy load. A 
200 mA meter plugged into- the key jack 
will help in loading up. 

. . .W5LET" 


NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 PAGES, crammed with Gov’t Surplus Electronic Gear - 
the Biggest Bargain Buys in America! It will pay you to 
[SEND 25c K or your copy — Refunded with your 
first order, 


R48/TRC-8 UHF FM RECEIVER 230 to 250 Me, 
Variable tuning, one band. 115/230 V 60 cy. Complete 
with speaker, phone jack, squelch circuit 
2-1/2” meter for circuit testing; includes 
15 tubes: 8/6AG7. 9002, 5U4, 6V6, w 

VR-150. 6N7, 6SN7, 6AL7. Size 20 x 19 jOsT: 
x 16”. 

Weight 75 lbs. 

New .$44.50 



TV-10 UHF TRANSVERTER 28V DC 
Made by Aircraft Radio Corp. Couples 
UHF Antenna to VHF transmitter and 
VHF receiver. Uses 6 tubes; 4/5763 and 
2/6201. Includes 8 crystals ranging from 
233.8 Me to 257.8 Me. Size: 11 x 4-1/2 x 
4-5/8”. Wt 5-1/2 lbs. 

LIKE NEW, with tubes and crystals $9.95 



R-20 RECEIVER 

Made bv Aircraft Radio Corp, works on 
28 V, includes 4 tubes: 2/12AW6, 12AX7. 
12AT7. Size: 6-1/2 x 4-1/2 x 4-5/8”. 

LIKE NEW.$7.50 



HANDMIKE 

Rugged, heavy-duty carbon handmike 
with press-to-talk switch. Equipped with 
4-ft cord & phone plug. SPECIAL 

NEW, boxed .... Each $1.88 2 for $3.25 


2” DC VOLTMETER 

Mounts in 2-1/8” hole. Flange diameter 
2-5/8”. Two scales 0—15 and 0—600. * 

Calibrated for use on steel panel. Standard 
brand. SPECIAL 

NEW’, boxed_Each $1.75 2 for $3.00 



BC-1206-C RECEIVER Aircraft Beacon 
Receiver 200 to 400 Kc. Operates from 
24V DC 1.5A. Continuous tuning, vol 
control, on-off switch and phone jack. 
Very sensitive. Compact. 

Complete with tubes, NEW .$12.50 


APN-1 FM TRANSCEIVER 400—450 Me. 
Freq. modulated by moving coil trans¬ 
ducer. Easily converted for radio control 
or 70 cms. Complete with 14 tubes, dyn. 
BRAND NEW .$9.95 



DUAL AMPLIFIER has two input cir¬ 
cuits each feeding a single 6SN7GT twin 
triode amplifier. Complete with 115V 60 
cy. power supply using 6X5GT rectifier. 
NEW .$5.95 




ARC-R11A Modern Q-5 Receiver 190-550 Khz.$10.95 

ARC-R22 540-1600 Khz Receiver with tuning graph $15.95 
R-4 ARR-2 Receiver 234-258 MHz, 11 tub es. NEW . . . $8.95 

AN/APR -4Y FM & AM RECEIVER‘‘FB 
for Satellite Tracking! 

High precision lab instrument, for moni¬ 
toring and measuring frequency and 
relative signal strength, 38 to 4000 Me, in 
5 tuning ranges. For 110 v 60 cycle AC. 

Built-in power supply. Original circuit 
diagram included. Checked out. Perfect. 

LIKE NEW .$88.50 

All tuning units available for above. P.U.R. 

HEADSET Low impedance. With large chamois ear 
cushions. 4-ft. cord and plug. Reg. $12.50. OUR 

SPECIAL PRICE .$2.95 

Less Ear Cushions.SI.95 . 'J 

High impedance adaptor for above .$69tf 

TG-34A CODE KEYER, self-con tamed. 
automatic, reproduces code practice signals 
from paper tape. 5 to 12 WPM. Built-in 
speaker. Brand new with tech manual, takeup 

reel and AC line cord .$24.50 

Code practice tapes for above P.U.R. 

TERMS: 25% Deposit with order, balance C.OJ3. 
-or- Remittance in full. Minimum order $5.00 F.O.B. NYC. 
Subject to pru*r sale and price change. 

G&G RADIO ELECTRONICS COMPANY 

47 Warren St. (2nd FI) NYC, NY 10007 Ph 212 267-4605 
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RADIO BOOKSHOP BIG DEALS 


BOOKS! 


ADVANCED CLASS STUDY 
GUIDE Up-to-the-minute sim¬ 
plified theory, written with 
the beginning radio amateur in 
mind. This unique book covers 
all aspects of the theory exam 
for the Advanced Class license 
and has helped hundreds of 
hams to sail through the exam 


. . .uuimun else ime u. in prim,. 

1001 . $3.95 

1001H . . . .Hardbound $6.95 


EXTRA CLASS LICENSE 
STUDY COURSE BOOK The 
Extra Class License Study 
Guide is now available in book 
form as a permanent addition 
to your radio library. This is 
the complete course that was 
published in 7 3, covering 
every technical phase of the 
new license exams for this 
highest class of amateur lic¬ 
ense. This also covers, in the 
easicst-to-understand form, 
just about every technical 
Question likely to be asked on 
the First Class Radiotelephone 
exam. This is the first study 
course ever published that is 
written so the newcomer to 
radio can understand it. With 
this book you can face the 
FCC exams knowing that you 
understand the theory and 
with no fear of rewritten ques¬ 
tions. 

1002 . ppd USA $4.95 


VHF ANTENNAS This hand¬ 
book is a complete collection 
of up-to-date information 
about VHF and UHF anten¬ 
nas, with design hints, con¬ 
struction and theory. If you’ve 
been wondering what array 
you need, this Book will give 
you enough background to 
make the right decision. 

1003 . $3 

COAX HANDBOOK In¬ 
valuable book for the ham or 
the lab and for everyone else 
who doesn’t want to have to 
keep a whole library on hand 
for reference ... or even 
worse, have to write to the 
manufacturer for coax spec. 
1005 . .$3 


73 USEFUL TRANSISTOR 
CIRCUITS *If you’ve been 
looking for a transistor circuit 
to do a special job, chances are 
there is a circuit in this book 
that will give you a head start. 
It covers circuits for audio, 
receivers, transmitters and test 
equipment. 

1006 . $ 1 

SIMPLIFIED MATH Does 
math scare' you? It shouldn’t. 
This easy-to-understand book 
explains the simplified expo¬ 
nential system of arithmetic, 
simple formulas, logarithms, 
and their application to the 
ham shack. 

1007 . $50d 



1004 1006 


AMATEUR TEST AND MEA¬ 
SUREMENTS By W5REZ. 
Using VOM, Scope VTVM, 
dipper, SWR bridges, etc. Cov¬ 
ers amateur users of test 
equipment in the ham station. 
208 pages, softbound. Inter¬ 
estingly written^ covers tuning 
receivers, all kinds of trans¬ 
mitters, etc. Invaluable for 
every hamshack. 

1012 . $5.50 

ELECTRONICS FOR THE 
AMATEUR By W5REZ. Hard¬ 
bound book, 272 pages. Cov¬ 
ers entire theory needed for 
passing amateur licenses. Fine 
book for instructors, and for 
amateurs wanting a refresher 
course before exposing them- 
slcves to the FCC examiners. 
Hardbook books look nice and 
last. 

1013 . $7.95 



BB o Mice 
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NATIONAL NCX-1000 
TRANSCEIVER Transistor¬ 
ized transceiver (except for 
driver and final) runs 1000 
watts, yet is just a bit larger 
than ordinary transceiver! 
Complete kilowatt ham sta¬ 
tion in one small, light unit. 
Tested by 7 3 staff and found 
to be a really great unit. The 
world of transistors and ICs 
makes it possible to have a 
complete kilowatt all band 
ham station in one small unit! 
Not much larger than normal 
transceiver yet runs solid 1 000 
watts. Extremely sensitive, 
processed speech for maxi¬ 
mum umphs when wanted, 
everything you need in one 
little package. Only tubes are 
driver and final. The 
NCX-1000 lists for $1100 and 
is an unusual bargain at that 
price. The 73 test unit, used a 
few days and under brand new 
factory warranty, is available 
to the first $700 check re¬ 
ceived. 


GR1105 


G.R. FREQUENCY MEA¬ 
SURING EQUIPMENT TYPE 
1105 A This primary fre¬ 
quency standard will measure 
from 1 Hz to over 100 MHz 
with an accuracy of one cycle 
up to 10 MHz. This is a 
laboratory standard used pri¬ 
marily for calibrating other 
equipment. This is the last 
word in frequency standards. 
Send for details. 

Special . . .. $ 995 


W2NSD/1 


MAGNETIC CAR SIGNS 
Put this easy-to-read magnetic 
call sign on your car when you 
are on a trip and meet the 
hams along the way. Comes 
right off when the XyL drives 
the car. if she doesn’t want to 
be bothered by hams tooting 
at her. Send $4 along with 
your call letters today! 

1201 . $4 

LAPEL BADGES Name and 
call identifies you at club 
meetings, hamfests, busted pot 
parties. Hand engraved by skil¬ 
led New Hampshire craftsman 
with loving care. Only one 
lousy dollar. Send first name 
and call. 


1202 . $1 



A HAMSHACK WITHOUT A 
GLOBE? RIDICULOUS! Par¬ 
ticularly when these fabulous 
Hammond globes (the best in 
the biz) are available at our 
low, low price! 13” inflatable 
globe (guaranteed, by the 
way) regularly selling for $15, 
now special, while they last 

1203 . only $10 

13” lighted inflatable. globe, 
regularly $25 now 

1209 . only $15 

We have a few of these in 
stock and when they are gone, 
that’s it! 


DX STUFF 


CUSTOM MADE DX 
CHARTS When you need a 
DX bearing you need it im¬ 
mediately. You don’t want to 
have to look it up on a map or 
fiddle with a globe. These Cus¬ 
tom DX Charts are computer 

f >rintouts for your exact shack 
ocation and give the bearing 
and mileage for every country 
in the world. They are printed 
out by call prefix for speed of 
location ana the capital city is 
indicated. 

Custom DX Chart,1206ppd $4 



FABULOUS DX MAP OF 
THE WORLD Show visitors 
DX you’ve worked. Wall 
sized (23” x 31”); shipped 
flat in mailing tube; suitable 
for framing; most complete 
map available; up-to-date 
world prefixes shown; color in 
countries as worked; shows 
islands, reefs, rare DX spots; 
use colored map pins for dif¬ 
ferent bands. 

1207 . $1 

DX HANDBOOK Includes 
giant world country-zone wall 
map. Articles on QSL design 
secrets, winning DX contests, 
DXCC rules, DXpeditions, re¬ 
ciprocal licensing and many 
more. World postage rates, 
WAZ record lists, time charts, 
propagation, etc. Special ham 
maps and bearing charts. A 
must for the DXer. 

1021 . . .$3 




























DIODE CIRCUITS HAND¬ 
BOOK An invaluable reference 
book. Covers rectifiers, mix¬ 
ers, detectors, modulators, FM 
detectors, noise limiters, AGC, 
BFO/Q-multiplier, AFC, Vari¬ 
cap tuning audio clippers, bal¬ 
anced mods, fieldstrength me¬ 
ters, RF probes, zeners, con¬ 
trol circuits, etc. Ill different 
circuits. 

1004 . $1 

4 ‘ TRANSISTOR PROJECTS 
FOR THE AMATEUR” A col¬ 
lection of 73’s most popular 
ham projects, selected by you, 
the readers, and edited by Paul 
Franon (Mr.' Semiconductor 
himself). This has got to be 
the best, most authoritative, 
most universally appealing col¬ 
lection of up-to-date circuits 
ever published. 

1010 . $3 


FM BOOKS 


FM ANTHOLOGY Vol. 1. 
This book is largely a col¬ 
lection from FM Bulletin, edit- 
ed by K67MVH and 
WA8UTB. The material is ta¬ 
ken from the editions of Feb¬ 
ruary 1967 through February 

1009 . $3 

FM REPEATER HANDBOOK 
K6MVII. Book is required for 
all repeater operators and 
must reading for all FM’ers. 
Only complete book on the 
subject. It is also one of the 
best selling books in amateur 
radio today. 

1010 . Hardbound $6.95 

“THE BEST OF FM” A huge 
selection of FM Journal’s fin¬ 
est technical and conversion 
articles, never before reprinted 
in any other magainze. The 
concluding segments of those 
controversial “CHRON¬ 
ICLES”! Selected FM editor¬ 
ials to show a broad view of 
the problems faced by FM’ers. 
This book comprises Volume 
II of the FM anthology, and 
includes an “Editor’s Choice” 
selection of topflight articles 
from FM Journal, from March 
1968 to May 196§. 

1011 . $4.95 
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1019 1010 

EDITORS & ENGINEERS 
RADIO HANDBOOK Hard¬ 
bound. Latest (18th edition) 
by W6SAI. This is the most 
complete ham handbook ever 
published. Makes all other 
handbooks look like comic 
books. 896 pages. 

1018 .. $13.50 

EDITORS & ENGINEERS 
RADIO HANDBOOK Hard¬ 
bound. W6SAI (17th edition) 
reduced for clearance, limited 
supply available for fast acting 
amateurs. Last chance to get 
this great book before it is 
gone forever. 

1019 . $10 

ELECTRONICS REFER¬ 
ENCE HANDBOOK Hard¬ 
bound. W6TYH handbook of 
basics and circuits. Complete 
analysis of all ssb equipment. 

1015 .$6.95 

HOW TO FIX TRANSISTOR 
RADIOS & PRINTED CIR¬ 
CUITS. Do you throw those 
little radios away when they 
stop? Wasted money! Easy to 
fix with this manual. Worth 
many times the low price. No 
serviceman or amateur should 
be without this tremendous 
book. 

1016 . $7.95 

SCHEMATICS AVAILABLE 
$1 each. 

1101. ARR-15 from June 
1965 73, page 78. 

1102. ARC-27 2M Guard 
Channel Receiver. 

1103. SSB Transeiver, Nov. 
1961 73 Page 23. 


Buy lavishly! Order today from: 
RADIO BOOKSHOP 
Peterborough NH 03458 



73 BINDERS 


GUNSMOKE? Blow your 
mind on our back issue bar¬ 
gain bunch, 30 (count ’em) 
assorted (we hope) back is¬ 
sues, all before 1968, for the 
incredibly low price of $6 
postpaid (hardly pays for the 
postage). These are packed by 
slave labor (to clit costs) so 

E lease ignore notes calling for 
elp, etc., that may be slipped 
into the bundles. 

1204 . $6 

SPECIAL! RARE BACK IS¬ 
SUES The back issue of 73 
you need to complete your 
full set — or that has the con¬ 
tinued article you only read 
the end of — can be yours for 
a mere pittance! Most issues 
are in stock and arc available 
for $1 each. The exceptions 
that prove the rule are listed 
below: 

Dec.68, Nov.69, Feb.70, Oct. 

70.$2 

Jan.65, Apr.65, Jan.66, Jan. 

67.$3 

Jan.61, Dec.63, Jun.66, Jul. 
66.$100 


GUNSMOKE 


BUY BINDERS FOR YOUR 
73 and win the love of a 
beautiful girl. Gorgeous red 
binders look great on your 
shelves and also keep the mag¬ 
azines from disappearing or 
breaking. Come with set of 
year stickers. Get enough bin¬ 
ders to protect all those back 
issues too. 

1205 . $5 


DESK PLATE 


DESK CALL PLATE Up to 20 
letters on a desk plate, em¬ 
bossed white letters on walnut 
background; ebony stand. 
Looks great on rig with your 
name and call. Watch envy 
race through your neighbor¬ 
hood. Send along 20 well 
chosen letters (spaces count as 
letters too), include a nice 
fresh two dollar bill, and give 
us a strong hint on where to 
mail the exquisite piece of 
craftsmanship. 

1203 . $2 

Latest Edition — POPULAR 
TUBE & TRANSISTOR SUB¬ 
STITUTION GUIDE Brand- 
new updated and revised edi¬ 
tion! The most needed substi¬ 
tution data for both tubes and 
transistors all in one handy 
brand-new volume! No longer 
do you have to refer to one 
substitution manual for tubes 
and another for transistors — 
everyting is here in one quick- 
reference guide. Lists 99% of 
the tubes and transistors you’ll 
ever need to replace. More¬ 
over, only readily-available 
and comparably-priced substi¬ 
tutes are listed. No longer do 
ou have to search through 
sts of tubes and transistors 
you’ll rarely see in use, or 
search through pages of irrele¬ 
vant material to find a substi¬ 
tute. Why buy a $10 switching 
transistor when a 89i popular 
type will do the job better? 
Contains 8 big sections —,four 
devoted to tubes and four to 
transistors; Popular Receiving 
Tubes, Industrial and Com¬ 
mercial Tubes. American Sub¬ 
stitutes for Foreign Tubes. 
Tube Base Diagrams. Popular 
Transistors. American Substi¬ 
tutes for Foreign Transistors. 
General Purpose Transistor 
Substitutes. Transistor Base 
Diagrams and Manufacturer 
Abbreviations. You’ll find this 
guide to be one of the most 
practical everyday aids you’ve 
ever used. 224 pps., 8 Sec¬ 
tions. 

1022 . Softbound $2.95 

1023 . Vinyl Cover $4.95 


WORLD’S FINEST LOG 
BOOK? Designed and execu¬ 
ted by W2NSD/1, this is the 
most relevant amateur radio 
log ever designed. This is a log 
for today. It has a column for 
the date, one for time and off 
of each contact, a small col¬ 
umn to indicate whether you 
called the station contacted 
(or CQ) or not, a good wide 
space for the station call con¬ 
tacted, little columns for the 
reports, a good space for his 
location, a QSL column, and 
lots of room for notes The log 
is the long way on standard 
8Vfr” x 11" paper and padded 
into pads of 125 sheets, with 
room for 20 contacts per page. 
The whole book of log sheets 
will carry you through 2500 
contacts. There is a place to 
indicate on each sheet the 
band being used and the pow¬ 
er in case these change now 
and then. The log pages can be 
numbered for file card refer¬ 
ence. Why use a log book 
designed in the 192(rs? this 
one was designed for use in 
the 70’s and is exactly right 
for the DX’er, and rag chewer, 
or even the round-table deni¬ 
zen. It will work for RTTY, 
ATV or even slow scan tele¬ 
vision. Never has a log been 
made available which is as 
handy as this gem. Why keep 
struggling with those ring bin¬ 
ders which get all bent out of 
shape? Get this first really 
modern log. 

1210 . only $2 ppd. 


RAD 0 

BOOKSHOP 


All books and items postpaid 
in U.S.A. unless otherwise in¬ 
dicated. Send cakh, check, 
money order, etc., to: 

Buy lavishly! Order today from: 

RADIO BOOKSHOP 
Peterborough NH 03458 
































Wells Chapin W8GI 
2775 Seminole Road 
Ann Arbor MI 48104 


Alls Well In Amateur Radio? 


W e are not losing our bands, we are 
gaining bands, our numbers are 
increasing at the rate of CB at 100,000 per 
year, youth is flocking to our hobby, we 
have only one representative to the FCC, 
our ranks are not divided into incentive vs 
non-incentive, CW vs Phone, etc., our 
wonderfully efficient ARRL is not losing 
money but is furnishing $2,000,000 a year 
as a nonprofit organization to run its 
powerful lobby from its Washington head¬ 
quarters, our efficient management team as 
moved ARRL headquarters from that 
quaint little town, Newington, Conn., 
where the inaction is, to Washington where 
the action is. QST is now a first-rate 
reporting medium where you can read both 
sides of the story, almost all amateurs now 
belong to the ARRL, there is a very 
powerful world amateur organization, our 
public image is phenomal, and everyone 
knows about and loves amateur radio and 
last, and not the least, we have a 10-year 
written plan to plot a course for amateur 
radio that is supported by and contributed 
to by the powerful EIA lobby in Washing¬ 
ton. Now let’s put down our opium pipe 
and look at the facts. 

Prophet of doom? Or realist? Take a 
look at the graph in Fig. 1 whose figures 
are taken from the FCC Annual Reports of 
the years 1958 through 1969. These figures 
are official fact and cannot be refuted. This 
slow-down in amateur radio growth and 
low percentage of amateurs in the ARRL is 
one of the key problem areas. Unless this 
trend is stopped, our hobby will slowly die. 

This graphic picture is better than 
10,000 words. It presents the basic prob¬ 
lem in a nutshell. However if you look 


beyond these figures, and interpret what 
they are saying, the facts are pretty grue¬ 
some. CB, while it has only 860,024 
stations, the total including mobiles li¬ 
censed is a staggering 3,372,525. It is 
relatively simple to see that this is where 
the manufacturers are looking for a market 
and that’s why the manufacturers through 
the EIA are pushing the FCC for more 
frequencies for CB. 

It is interesting to note the membership 
in the ARRL pretty well follows that of 
the slow growth or even loss in numbers of 
amateur radio. The drop in membership, 
35% in 1962 to 28% in 1969, closely 
follows controversial decisions made by the 
ARRL Directors and the lack of selling the 
decision by headquarters via QST. We 
make no real effort to sell all the amateurs 
on the ARRL. The only single written 
effort is that when a person receives a 
license from the FCC he gets a letter from 
the ARRL requesting he join. The only 
other effort is the corny outdated ARRL 
booth at various functions that is always 



(year) 

Fig. 1. Graph of total licenses issued from 1958 to 
1969. 
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undermanned. Amateurs just won’t flip 
over and play dead and accept the great 
ARRL. They must be sold and that re¬ 
quires public relations, good advertising 
outside of QST, and more important, a 
truly representative ARRL that expresses 
the desires of all amateurs. 

Many questions arise that should be 
answered. Why has amateur radio growth 
stopped? Why is the ARRL membership so 
low? What has happened to the once very 
successful and agressive ARRL? Why has it 
lost respect at the FCC? Why is it losing 
money? Why are our bands being nibbled 
away? Why is youth not interested in 
amateur radio? What has happened to a 
once successful operation that has now 
become stodgy and ineffective? Why isn’t 
QST a real reporting medium that prints 
both sides of the story? How good is its 
leadership? What can be done to revitalize 
the ARRL and amateur radio? Why doii’t 
we have a long-range plan? 

Every successful business has a long- and 
short-range plan. How can you project 
finances without one? How can you antici¬ 
pate change and hazards without one? 
Without a plan you are like a ship at sea 
with no destination, buffeted around by 
the wind and waves, never getting to shore 
unless it’s by accident. Why do we resist 
change? 

Change is the Name of the Game 

Last year the “ElA” (Electronic Indus¬ 
tries Association) went through a rather 
drastic organizational change. The NAB 
(National Association of Broadcasters), the 
largest and most powerful lobby in Wash¬ 
ington, had an organizational renovation to 
make it more effective. Hundreds of cor¬ 
porations continued the realignment of 
their organizations to reflect changing con¬ 
ditions and to show a better return on their 
investment. Why do we amateurs resist 
change? Those who resist change generally 
die. Take a look at the old problems: the 
same old contests, the same old arguments, 
the same old names, the same old “lots of 
talk and no action” and so on, ad infini¬ 
tum. We have been doing the same old 
things in the same old way since the birth 
of amateur radio. While we are compla¬ 


cently sitting, a population explosion, com¬ 
munication revolution and drastic world 
changes are swarming around us. We are 
like Rip Van Winkle — we are waking up in 
an entirely different, highly-competitive 
world. Only we are not like Rip; we 
h aven’t awakened as yet. 

There are several things that can happen 
to amateur radio. Things can go bn as they 
are with our ranks divided, other entities 
using and taking our bands, our real growth 
stopped, youth not very interested, our 
former mainstay, the ARRL, losing its 
effectiveness, losing the respect of the 
FCC, losing money. The League, which 
represents less than thirty-five percent 
(35%) of the amateurs, has become com¬ 
placent and stodgy and is in general need 
of revitalization. Amateur radio will cer¬ 
tainly slowly die as we are! Or we can 
make a turn-around and again be the highly 
respected healthy entity we once were. It’s 
your responsibility — isn’t it time for 
action? 

. . .Wells Chapin" 
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Tl 

Costa Rica 

CO, CM 

Cuba 

VP1 

British Honduras 

FG7 

Guadaloupe 

VP2A 

Pntigua 

FM7 

Martinique 

VP2B 

Barbuda 

HI 

Dominican Republic 

VP2D 

Dominica 

HH 

Haiti 

VP2G 

Grenada 

HK 

Colombia 

VP2K 

Anguilla, St. Kitts 

HKO 

Baja Nuevo 

VP2L 

St. Lucia 

HP 

Panama 

VP2M 

Montserrat 

HR 

Honduras 

VP2S 

St. Vincent 

K/W 

USA 

VP2V 

British Virgin Is. 

KC4 

Navassa 

VP5 

Turks & Caicos 

KG 4 

Guantanamo Bay 

VP7 

Bahama 

KP4 

Puerto Rico 

XE 

Mexico 

KS4 

Swan Is. 

YN 

Nicaragua 

KS4B, HK0 

Serrana Bank, Roncador Cay 

YV 

Venezuela* 

KV4 

Virgin Islands 

YVC 

Aves 1 sland 

KZ5 

Panama Canal Zone 

ZF1 

Cayman Islands 

PJ-A 

Aruba 

6Y5 

Jamaica 

PJ-B 

Bonaire 

8P 

Barbados 

PJ-C 

Curacao 

9Y4 

Trinidad and Tobago 

PJ2M, FS7 

Saint Martin 



PJ-S 

Saba, Eustacius 


What bands would you like to see used? 

; What modes? 

| Please number the countries you need the most, 

. 1—10, in the order of greatest need. Check all the 
1 remaining countries which you need. 

, Any suggestions? 

| Please send to: 

DX Editor 
' 73 Magazine 

I Peterborough NH 03458 

I_ 
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A re you on frequency? Are you within 
the band? Incentive licensing sub¬ 
bands have made this an increasingly diffi¬ 
cult question to answer. Even if you have 
an Extra license, it is still nice to know 
where you are for net operation, OO work, 
etc. The declining price of integrated cir¬ 
cuits and readout devices has made it 
unnecessary to continue to drool over the 
advertisements for that $1600 transceiver 
with the digital dial. A large percentage of 
currently manufactured gear can be fitted 
with a digital dial with greater accuracy, 
and very reasonable cost. Little modifica¬ 
tion of your gear is required, and what is 
required will not affect the resale value, 
since it is invisible and is easily removed. 

As an extra added plus for the home- 
brewer, the digital dial makes unnecessary 
the greatest hate object of the electronic 
purist; the tuning dial; with its attendant 
impossibilities of getting linearity, ac¬ 


Richard Factor WA2IKL 
Fed. Scientific Corp. 

615 W. 131st St. 

NY NY 10017 

curacy, and above all, of inscribing, decal- 
ing, engraving, or calligraphing the dial in a 
neat, readable manner. 

The device to be described is an adapta¬ 
tion of the basic electronic counter circuit. 
It takes the vfo signal of your receiver or 
transmitter and tells you what it is. Accu¬ 
rately. Not to the nearest kHz (with luck, 


Front view of digital dial showing sandwich 
construction. 
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NUA/jSTOR 

LOW NOISE 

PREAMPLIFIER 



MODELS PV 27, 28, 50, 
144 and 220 


For 27 (CB), 28, 50, 144 or 220 MC. (Also 
available for 150-170 MCS) 

Add this Ameco Nuvistor Preamplifier to your 


Ideal for improving performance of surplus 
FM Two-Way equipment for “NET” operation on 
the 2 and 6 meter bands. 

Write for details on 150-170 mcs and others 


receiver (or converter) to improve the sensitivity 
and noise figure. Two tuned circuits also improve 
rejection of image and spurious frequencies. 
Compact, easily connected and low power re¬ 
quirements, wired and tested with tube. 



P.O. Box 6527 Raleigh, North Carolina 27608 





C*P 


IS IT EASY TO LEARN THE CODE? “ 

Frankly, no. Neither was it easy to learn how to read without two things: 
Proper instruction, and practice. CODEMASTER tapes, proven in over five 
years of sales of thousands of tapes all over the world, give you that essential 
instruction. No other teaching system offers you a more proven method, 
more accurate sending, more complete guidance. Select your CODE- 
MASTER tapes below! 


CM-1: For the beginner. A com¬ 
plete course of instruction is on the 
tape. Practice material at 5. 7. 9 
WPM. Prepares you for Novice ex¬ 
am. Includes code groups and punc¬ 
tuation. 


CM-1%: An intermediate tape, es 
peciaily for General Class exam 
study. No instruction; just practice. 
y a hr 11 WPM; 1 hr 14 WPM; V, hr 
at 17 WPM. Includes coded groups 
and straight text. 


CM-2: For Extra-Class license 

study. Mostly straight text, some 
code groups. 1 hour at 20 WPM, 'A 
hour each at 25 and 30 WPM. For 
real QRQ, play this tape at twice 
speed! 


CODEMASTER tapes are 2-track monaural; available in two styles: 7 Inch reel (3% IPS) and cassette. Be sure to 
specify both the program (CM-1, etc) and the style (reel or cassette). Any tape, $6.95 postpaid USA 4th class. Any 
two tapes, $13.00; all three, $17.00 PPD. For air shipment in USA add 50 <i per cassette or 80c! per reel. 
Immediate delivery. Mastercharge and Bankamericard honored; give us your account number. CODEMASTER 
tapes are made only by Pickering Radio Company, P O Box 29A, Portsmouth, Rl 02871. See your deale r or order 
direct. Satisfaction guaranteed. , 


SPACE-AGE TV CAMERA KITS A PLANS 


BE A PIONEER IN HOME TELECASTING! Build your own 
TV CAMERA. Model XT-1 A, Series D, $116.95 pp. Solid- 
State. Step-by-step construction manual. High quality. 
Connects to any TV without modification. Ideal for hams, 
experimenters, education, industry, etc. 

PHONE or WRITE for CATALOG. 

DIAL 402-987-3771 

Many other kits, parts and plans available including starter 
kits, focus/defl. coils, vidicon tubes, const, plans, etc. 

i3oi n. broadway ATV Research Dakota city, nebr. 68731 


















Top view of power supply and timing section. 


at 57.8% relative humidity, with the rig on 
a cast iron bench weighted with two tons 
of sand and suspended in a mercury pool) 
but rather down to the nearest 10 Hz, 
almost always, with no precautions or 
requirements other than a periodic check 
to zero-beat the oscillator with WWV. If it 
is installed in a transmitter, it can measure 
received signal frequency by zero-beating 
the transmitter with the receiver. It can 
also measure frequency shift of an RTTY 
signal by zero-beating the mark and space 
frequencies and subtracting the two read¬ 
ings. 

You know frequency counters are ex¬ 
pensive and you’re scared away by the 
price. Right? You shouldn’t be - I men¬ 
tioned that IC and readout prices are 
declining. Below is a comparison based on 
the advertised prices of the major compo¬ 
nents involved. I haven’t included resistors 
and small components because you no 
doubt already have them. Even if you 
don’t, the total should be less than $10. It 
is assumed that your rig has high voltage 
and filament supplies so that no power 
transformer must be bought. 

Type Quan 

SN7490 10 

SN7475 5 

SN7441 AN 4 

B5750 

(Nixie) 5 

IMHzXtal 1 

This is effectively for the “worst case.” 
i.e., no external oscillator, using 1 MHz 
crystal, 5-digit readout with storage. By 
eliminating the 10 Hz resolution, using an 
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Total 

$20 

$10 

$12 

$25 
$ 5 

$72 


existing 100 KHz calibrator, ^nd deleting 
the most significant digit, the price be- 


comes drastically lower. 


Type 

Quan 

Total 

SN7490 

7 

$14 

SN7441 AN 

3 

$ 9 

B5750 

3 

$15 



$38 


The following parts are available from 
Circuit Specialists Co., Box 3047, Scotts¬ 
dale AZ 85257. MPS 6520 984, MC724 
$1.10, SN7400 454, SN7475 $1.50, 

SN7441AN $2.75, SN7490 $1.90. Add 
354 for shipping. 

Since dial drive mechanisms with less 
than one tenth the accuracy cost over $30, 
the price is not at all out of line. Inciden¬ 
tally, the prices quoted above are the 
highest you should have to pay. Due to a 
current oversupply in the IC industry, 
substantial discounts may be obtainable, 
and there is little doubt that prices will 
drop substantially between the time these 
words were written and the time the article 
appears in print. 

Now that you have decided to build the 
digital dial, let’s see if its circuitry makes it 
compatible with your rig. The rig should 
have crystal-controlled front end or conver¬ 
sion oscillator and a vfo covering a reason- 



4.7K 



Fig. 1. Vfo isolation, input circuit, and power 
supply. 
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able frequency range without odd number 
kilohertz tacked on. Ideally, a range of 
from, say 5.000 to 5.500 MHz would be 
covered. The unit can be used with a unit 
whose vfo covers, for example, 5.300 to 
5.800 MHz with only minor changes. Input 
frequency is unimportant — anything up to 
15 or 20 MHz is okay with the ICs 
specified. What is important is that there 
be no odd numbers at the end. A vfo 
covering 5.455 to 5.955 would be unac¬ 
ceptable. Of course, the counter will mea¬ 
sure such frequencies as well as any other, 
but they will be impossible to mentally 
relate to the operating frequency. Another 
requirement is that the frequency mixing 
scheme be either additive or subtractive, 
but not a combination of the two. A quick 
glance at your instruction manual will tell 


you the exact vfo frequency and mixing 
scheme. If your rig tunes in the same 
direction on all bands, you should have no 
problem with the additive/subtractive ques¬ 
tion. If your rig does not fit the above 
criteria, I’ll have a few comments on 
possible remedies, untried but theoretically 
sound, at the conclusion of the article. 

The digital dial described herein is being 
used with my HX500 transmitter, whose 
vfo is 3.9—4.4 MHz, and which employs 
subtractive mixing. However, the principles 
and circuitry can be used with only minor 
modification in any transmitter or receiver 
fitting the above criteria. 

The Circuit 

The first step in going digital is to 
modify your rig. The digital dial needs +5V 
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4 IDENTICAL MODULES 



dc at about 500 mA, B+ at about 15 mA, 
and IV of signal at the vfo frequency. To 
get the 5 V, tap the filament supply (6.3 or, 
preferably, 12.6V and connect it to the 
bridge rectifier shown in Fig. 1. If your 
filament supply is 6.3V, it may be neces¬ 
sary to connect another 6.3V, 500 mA 
transformer in series with the filament 
supply. Nixie tubes like 170V at about 3 
mA across them, but since they tend to act 
as voltage regulators, current limiting is 
necessary. Measure your B+ supply, sub¬ 


tract 190V, and calculate a resistor that 
will give 3 mA per Nixie with this voltage 
across it. Be sure to make a power calcula¬ 
tion also, as a 2W resistor may be required. 
Small series resistors are connected to each 
Nixie to equalize current; the resistor just 
calculated goes to the junction of the series 
resistors. 

The purpose of the vfo buffer is to 
make sure that the vfo in the rig is not 
disturbed. An emitter follower is ideal for 
this application. The component values 
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shown are for a supply of 150V, as this is 
the most commonly used. No trouble 
should be encountered if the pickoff capa¬ 
citor (12 pF in the schematic of Fig. 2) is 
at least an order of magnitude smaller than 
the capacitor from the cathode to ground. 
The actual capacity will be much smaller, 
since the pickoff capacitor is in series with 
the transistor base, but it doesn’t hurt to 
be safe. This completes the necessary mod¬ 
ification of the rig. No damage to the front 
panel — see? 

Circuit Description 

The theory behind the electronic count¬ 
er is that the number of cycles of the signal 
in a given period can be counted. If the 
period, for example, is 1 second, the 
number counted comes out to be cycles 
per second. Deriving the period precisely is 
done by counting down an accurate refer¬ 
ence oscillator and then using the counted 
down signal to gate the signal to be 
measured. 

The circuit works as follows (see Figs. 3 
and 4). The input signal goes into a divider 


chain, the first stage of which is the least 
significant digit. After 10 pulses, the first 
stage is reset and a carry pulse generated. 
Since the counter has five stages and the 
counted frequency is in the MHz range, 
you can see that the counter will overflow 
several times during each count interval. 
However, we know what the first digit will 
be, so there is no point wasting a counting 
stage on it. All the stages are identical 
except for the most significant digit, which 
uses discrete components since special de¬ 
coding is required. 

After the counters have counted, the 
SN7441AN decoder/drivers ground the ap¬ 
propriate Nixie cathodes and the corres¬ 
ponding numbers light up. Between the 
counters and the decoder/drivers, one addi¬ 
tional stage is necessary — a buffer storage 
register. The reason for this is that the gate 
time is 0.1 second, which will cause blur¬ 
ring during counting. If you wish to read 
out once per second, this isn’t too bad. 
However, the dial is more useful when it’s 
responsive, and you can zero in a frequen¬ 
cy much more quickly when you don’t 



Fig. 4. Logic block diagram. The left block gives readout in 10 Hz increments at 101 ms intervals with¬ 
out blurring. The right block reads in 100 Hz increments; the update is adjustable and blurring occurs 
during 100 ms count. 
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have to wait a full second to see where the 
dial turn took you. By using storage 
registers and a few logic gates, it is possible 
to make ten 100 ms measurements in 10.1 
seconds with no digit blurring. How this is 
done brings us to the timing circuitry. 

First, an accurate frequency must be 
generated. The circuit shown in Fig. 2 is a 
stable oscillator designed for 32 pF crys¬ 
tals. A trimmer is included for fine fre¬ 
quency adjustment. There is no reason why 
the 1 MHz output of another oscillator 
can’t be used. Approximately lV(peak-to- 
peak) is required. You can also use a 100 
kHz oscillator and delete one divider stage. 
The MC724P quad 2-input gate shapes the 
signal into a square wave suitable for 
triggering the dividers. 

The first two dividers I used in my unit 
are Fairchild juL958s. I used them because 

I had them lying around, and it is okay to 
use SN7490s here. A section of IC8 is used 
as a buffer to make the two IC families 
compatible. If you use 7490s, delete this 
gate. 

ICs 3, 4, and 5 are the remaining 
dividers. At time zero, let us suppose that 
IC6, the gate flip-flop, is reset (gate at logic 
0). The carry pulse from the last divider 
brings the gate high, starting the count. 
One carry pulse later (100 ms), IC6 is again 
reset, stopping the count. (The abbrevia¬ 
tion “ms” means milliseconds; (jl s” means 
microseconds.) 

Here the fun begins. IC6 Q, being high, 
sets half of the and condition on the first 
two sections of IC7. IC3 is still counting 
from binary 0 to binary 9 at a rate of 1000 
times per second. Its output states are 
decoded by the remaining inputs to IC7 in 
the following sequence: At binary 4 and 6, 
pins 12 and 13 are both high, causing pin 

II to go low, pin 8 to go high, and thus 
strobing data into the buffer register. The 
strobe is performed twice because doing so 
eliminates the need for an additional de¬ 
code — the same data is strobed each time. 

At binary 8, pins 2 and 1 of IC7 are 
both high, causing pin 3 to go low and pin 
6 to go high, thus resetting the counter and 
resetting the last two 7490s in the dividing 
chain. However, these two dividers are 
reset to 9 instead of to 0. This means that 


just 0.1 millisecond later, when IC3 carries, 
IC4 and IC5 will also, starting the count 
again. Note that the total time between the 
end of the first count and the beginning of 
the next is just 1 ms, allowing almost 10 
measurements per second. 


Backwards or Forwards? 

If your rig is of the subtractive mixing 
type, you are probably wondering how the 
readout frequency corresponds to the out¬ 
put frequency of the rig. It doesn’t — 
everything is upside down. Of course, it 
will be accurate on one frequency in the 
middle of the band, but that’s little com¬ 
fort. Despair not. Instead, connect the 
Nixies to the counter backwards. (Switch 
0 for 9, 1 for 8, 2 for 7, 3 for 6, and 4 for 
5.) Through the magic of mathematics, for 
every 10 Hz increment of the vfo frequen¬ 
cy, there is a 10 Hz decrement of the 
readout frequency. You can now see why I 
said that the rig can be additive or subtrac¬ 
tive, but not both . . . unless you happen to 
have a two-position, 50-pole switch a- 
round. 

Most Significant Digit 

The one remaining readout problem is 
that of the most significant digit. If you 
want the digital dial to be accurate on all 
bands it must read: (3)745.92 kHz on 80 
meters, and (7)245.92 kHz on 40 meters. 
One way this can be done is to have 
different drivers for the Nixie, and ground 
the appropriate one with an extra wafer on 
the band switch (see Fig. 5). By driving the 
bases in parallel and grounding the emitters 
of the appropriate group, a cheap and dirty 
“adder” is constructed. 


DIGIT 

DECODERS 



Fig. 5. Using a wafer switch to ground the 
appropriate Nixie drive for “adder” function. 
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SN7400 
OR 7404 



(or storage 
register) 



OUT OF 
BAND 



Fig. 6. General decoding scheme for all BCD Fig. 7. An out-of-hand indicator is constructed 
states. hy and ing the unused N states and feeding a 

simple driver. 


If your vfo starts from some frequency 
other than an even megahertz, the decoder 
must be designed to match. If the vfo is, 
say 3.9 to 4.4 MHz (as is the HX500), 
where 3.9 corresponds to the top of the 
band and 4.4 to the bottom, then the 
decoding is as follows: 4.399.99 to 
4.300.00 is 000.00 to 099.99 kHz on the 



Top view of counting circuit. 


dial. Thus, 3 must be decoded as 0; 2 as 1; 
1 as 2; 0 as 3; and 9 as 4. To do this the 
gate that decodes a 3 binary state should 
drive the 0 (and 5) digit line, etc. The 
decoding section is fairly simple since only 
5 states must be decoded, compared to the 
10 states decoded by the SN7441AN. 
Figure 6 and Table I give the general 
decoding logic for all possible binary- 
coded-decimal states. Considerable simplifi¬ 


cation is possible if you have a good 
understanding of digital logic. For instance, 
the schematic of my unit shows the de¬ 
coding function performed by one 3-input 
gate equivalent, three 2-input gates, and 
one 1-input gate. 

If you wish, the unused states of the 
counter can be used to give an out-of-band 
indication (Fig. 7). None of the N outputs 
will be low if none of the proper states is 
decoded. This allows the transistor to be 
saturated. You can use it to light a light, 
ring a bell, disable the VOX circuit, or start 
a tape recording with hosannas to the FCC. 

El Cheapo 

Thus far, my comments have been 
about a “deluxe” counter with storage and 
10 Hz readout. If you wish to build a more 
austere model (read “cheap”), there are 
ways to cut down on the cost. The best is 
to make a four-digit model with a 10 ms 
time base. Since the count interval is so 
short, you can sample once every tenth of 
a second, count for a hundredth of a 
second, perform housekeeping functions in 
2.0 ms, and have a display visible for 
almost 90% of the time without using 
storage registers. One Nixie stage is elimin¬ 
ated, and IC6 is unnecessary. 

To make the stripped-down version, 
substitute the circuitry of Fig. 8 for the 
bottom half of Fig. 2. It works as follows: 
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Rear view of counting circuit. 


As the dividers count up from 0, the diodes 
decode a count of 88 and generate a 1 ms 
long reset pulse. At the transition to 90, 
the count gate decodes a binary 9 on the 
most significant digit and goes high for 10 
ms, forming the gate interval. Thus, the 
SN7490s essentially perform the timing 
functions. 

An additional Nixie stage can be elimin¬ 
ated by deleting the most significant digit 
from the count chain. This also saves the 
trouble of figuring out the decoding cir¬ 
cuitry. Since any vfo will be accurate to 
the nearest 100 kHz, a second of mental 
work will compute the correct number. 

Construction 

Unless you want to make a PC board, 
the easiest way to build the unit is to use a 
“universal” IC card. The ICs and the Nixies 
can be mounted on it, and no drilling is 
required. Since most of the wiring is 
repetitive, it can be accomplished quite 
rapidly. The counter board will take about 
4 hours, the timing board about 2. Looking 
at the photographs you may disbelieve me, 
but it goes very fast. 

One suggestion to speed things up is to 
use the wire that can be found in multi- 
conductor telephone cable. A fqur foot 
scrap of this stuff has 200 ft of hookup 
wire in it, and the wire has a soft plastic 
insulation which is very easy to strip. It 
melts at a low temperature, but since 
you’re using a low power solclering iron, 
there should be no problem. 


The crystal oscillator is quite stable, but 
it can obviously be improved by installing 
the crystal in an oven. The TTL circuits 
used in this project are much better than 
RTL with regard to noise immunity. A 
significant amount of rf can be floating 
around before erratic operation occurs. 
However, it is recommended that the unit 
be carefully bypassed and shielded; first, 
because often there is a considerable a- 
mount of rf floating around, and, secondly, 
because the pulses in the digital circuitry 
are very fast and can radiate noise to the 
receiver. 

Mechanically, my unit was constructed 
on two boards which were then sand¬ 
wiched together. This saved about 10 sq in. 
There is no reason why the unit can’t be 
built on one board. Final dimensions exclu¬ 
sive of case were 5 by 4-1/2 by 2-1/4 in. 
Something this size could probably be 
installed inside the cabinet of the rig. If 
you wish, the Nixies and their drivers can 
be placed on a separate board which should 
easily fit in the space taken by the typical 
dial drum or scale assembly. 

The unit requires 5V and some conven¬ 
ient high voltage. I described the B+ 
“supply” earlier. The 5V supply is worth a 
few words. Regulation is not critical, but if 
the supply has lots of hum or noise, filter it 

TABLE L 

Connection Chart for all Binary Combinations 

CONNECT 

N= BINARY A B C D 


0 

0000 

~2° 

Y 

2 s 

2 3 

1 

1000 

2° 

Y 

Y 

Y 

2 

0100 

Y 

2 1 

Y 

Y 

3 

1100 

2° 

2 1 

Y 

Y 

4 

0010 

Y 

Y 

2 2 

Y 

5 

1010 

2° 

Y 

2 2 

Y 

6 

0110 

Y 

2 1 

2 2 

Y 

7 

1110 

2° 

2 1 

2 2 

Y 

8 

0001 

Y 

Y 

2 2 

2 3 

9 

1001 

2° 

Y 

Y 

2 3 
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out before it gets to the oscillator. The 
oscillator only takes 5 mA or so and an RC 
filter should be sufficient. 

I used some nondescript power transis¬ 
tor for the series regulator. Anything that 
can handle an amp and 5W of dissipation 
should be sufficient. 

The resistor shown bridging the transis¬ 
tor bypasses some of the current without, 
theoretically, greatly affecting the regula¬ 
tion. Measure the voltage across the trans¬ 
istor — there should be a large ac compo¬ 
nent. Pick a value for the resistor so that 
when the voltage is at an instantaneous 
minimum, the current through the resistor 
is about 100 mA. If all this is too much 
trouble, don’t bother. Almost any transis¬ 
tor you choose can handle the power even 
without the resistor. 

Final Thoughts 

I have described a fairly simple and 
relatively cheap way of obtaining accurate 
frequency calibration. There are some in¬ 
herent limitations. The main limitation is 
that the counter doesn’t actually measure 
the transmitter output frequency. Since 
the assorted conversion oscillators are in¬ 
evitably crystal-controlled, there is little 
cause to worry about significant errors. 
When you install the unit, it might be a 
good idea to set the vfo at 000.00 and 
zero-beat the transmitter output with your 
calibrator by adjusting the trimmer capaci¬ 
tors on the conversion crystals. 


If you can’t build the counter described 
because your rig doesn’t fit the criteria, 
there is still hope. For instance, if it is 
additive and subtractive, you might con¬ 
sider using the bidirectional counters that 
are now available. Direction of count can 
be controlled by the band switch. These 
units are presently more expensive than the 
7490s. 

If your rig uses some odd vfo frequency, 
perhaps with a 455 kHz added or sub¬ 
tracted, you can try several things. One is 
to mix the vfo with a signal that will 
subtract the odd number. Another is to 
preset the counter with the reciprocal of 
the odd number and set to 9 all digits more 
significant than the odd number. I don’t 
know how well these ideas will work, since 
it was not necessary to try them, but they 
seem to be theoretically sound. The refer¬ 
ence gives a design for a more elaborate 
counter that might solve your problem. 

If you feel as I do, that electronic 
equipment should have uses comprehen¬ 
sible to the layman, witness an additional 
characteristic of the digital dial. Take vfo 
knob firmly in hand and give it a spin. The 
last two * digits of the display will be 
random numbers! Not wishing to become 
an accessory before the fact, I won’t 
attempt to suggest what you might use 
those random numbers for, except perhaps 
compiling a random number table. But that 
shouldn’t stop you from thinking . . . 

...WA2IKL- 


IO KHz 



Fig. 8. By substituting this circuit for the bottom Ref. Macleish, Kenneth, “A Frequency Counter 
half of Fig. 2, a cheaper but less accurate digital For the Amateur Station,” QST, October 1970, 
counter results. pp.lS. 


AUGUST 1971 


65 


















antenna farm, 


A corner 

foreground array is a 7-element wide-spaced for 
27.5 MHz. In the foreground toward the left are 
arrays for 25, 20, 18, and 15 MHz. Background 
antennas include a 22 MHz “plus sign” yaqi and 
wideband log periodic. • 


Jim Kennedy K6MIO/WB40UC 
Department of Physics and Astronomy 
University of Florida 


A t a time when the words “radio 
astronomy” conjure up pictures of 
gigantic parabolics and complex UHF 
feeds, it is a curious fact that one of the 
longest standing unsolved riddles in this 
field is commonly studied with a simple 
HF yagi. 

The story of this puzzle begins in 1955 
when two astronomers, K. L. Franklin and 
Bernard Burke, were testing a new 22 MHz 
radio telescope. Quite unexpectedly, they 
discovered that powerful sporadic radio 
emissions were being received from the 
vicinity of the planet Jupiter. 

Jupiter is the largest of the planets in 


our solar system. This giant has a diameter 
of more than 12 times that of the earth 
and it is so massive that it is believed by 
some astrophysicists that it just missed 
becoming a true star. Its surface is shroud¬ 
ed by layers of clouds beyond which lie 
some 12 known moons. The four largest of 
these moons are bright enough to be seen 
with a good pair of binoculars. In fact, 
they were discovered by Galileo the first 
time he turned his primitive telescope on 
this bright object. 

In the years since the initial discovery of 
these radio signals, investigations have led 
to a number of interesting discoveries. 
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Among these are that the emissions are 
essentially confined to a region below 30 
MHz. That is, to the region covered by 
most conventional communications re¬ 
ceivers. 

The energy contained in these bursts of 
activity is so enormous that they can be 
readily received by a three-element yagi 
and a conventional receiver. 

The bandwidth of these signals is rela¬ 
tively narrow, sometimes no wider than 
300 kHz. Such an effect definitely suggests 
some kind of resonance effect is associated 
with the generation of these signals. When 
observed, these signals may appear on one 
frequency and then gradually drift in fre¬ 
quency either up or down for several 
megahertz and then disappear. 

It seems positively established that the 
lower the frequency, the greater are both 
the signal strength and the probability of 
occurrence. 

When heard with an AM detector the 
Jupiter or “Jovian” signals sound very 
much like an unmodulated carrier being 
swished back and forth across the fre¬ 
quency. Interspersed with the swishes are 
shorter pops. The swishes, which last on 
the order of a second or so, are sometimes 



Main operating position at the U of F Jupiter 
radio observatory. Note the 75S-ls. 

called L (for “long”) bursts. The L bursts, 
as shown in Fig. 1, are thought to be 
produced by scintillation or “twinkling” of 
even longer pulses. This twinkling is caused 
by the clouds of electrons that flow out 
from the sun and into the space between 
the earth and Jupiter through which the 
signals travel. 

The pops are often called S (for 
“short”) bursts. These appear to be caused 
by some mechanism at the source and their 
explanation may well be an important clue 
to the cause of Jovian emissions. 


JUPITER NOISE STORM 
I 8 MC/S, SEPT. 14, 1963 
GAINESVILLE, FLORIDA 



COSMIC RADIO NOISE- 


0115 


0100 


0045 


0030 

-ri_ 


(E.s.n 


Fig. 1. Typical pen-recorder tracings of Jovian signals. 
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Directional Beams 

Another most curious effect is that the 
signals seem to be directional in nature. 
That is, it appears as if the radiation is 
confined to beams' about 70° wide and 
originate from specific confined areas of 
the planet. Observations indicate that the 
emissions observed are originating from no 
more than three or perhaps four locations 
which rotate with the giant planet. Radia¬ 
tion is detected only when those regions of 
the planet face the earth. Measurements 
made by two different techniques suggest 
that the source size has an upper limit of 
400 km, and may be as small as 3 km. 

Narrow bandwidth, directional beams, 
and fixed localized and limited sources 
quite naturally lead to the speculation that 
the signals may be the result of some 
“intelligent” activity. However, partial ex¬ 
planations for these effects, based on nat¬ 
ural occurrences, exist and it seems prob¬ 
able that further investigation will, in time, 
complete this picture. 

Figure 2 shows a diagram of storm 
occurrences as a function of longitude for 
the rotating planet. It will be noted that 
three or perhaps four distinct sources, 
labeled A, B, and C are present. 

The explanation of the discrete source 
locations may lie in the supposed existence 
of short variations or “glitches” in the 
planet’s magnetic field. Such anomalies are 
known to exist in the earth’s field and can 
be supposed to exist on Jupiter. 

Such glitches would be fixed in the 
planet’s field and rotate with the planet. 



Fig. 2. A plot of the probability of noise storm 
occurrence versus Jovian longitude illustrating 
sources A, B, and C distributed around the 
planet. 
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They could provide a collecting place for 
electrons at some level in the magnet¬ 
osphere and perhaps provide a site at which 
some mechanism would excite these elec¬ 
trons into oscillation. 

Another more recent explanation sug¬ 
gests that the sources are caused by fast 
electrons following the magnetic field lines 
into the upper atmosphere near the north 
and south poles. These electrons would 
radiate in cone-shaped beams. Due to the 
fact that the magnetic poles of Jupiter are 
inclined some 10° to its rotation axis. This 
combination leads to the beams only being 
aimed at the earth during times of Jupiter’s 
10-hour day. This gives rise to the appear¬ 
ance of several sources while there may be 
as few as two. In a general way this process 
bears some similarity to that which pro¬ 
duces aurora here on earth. No matter 
which of the many explanations is correct, 
the combination of electrons and magnetic 
field would provide the necessary (gyro- 
magnetic or synchroton) resonance effect 
for the narrow bandwidth emissions, but 
not necessarily the energy to produce 
oscillation. 

Just what source of driving energy does 
produce the oscillations? In the beginning 
it was thought that the radiation may have 
been caused by lightning strikes on the 
planet. However, measurements of the en¬ 
ergy received here on earth indicate that 
the energy of the Jupiter “noise storm” 
bursts is approximately 10 11 times that of 
an earthly lightning bolt! Hence this ex¬ 
planation seems inadequate. 

The Io Effect 

Adding to the confusion about the 
source mechanism is the more recently 
discovered Io effect. Io is the innermost of 
the four large satellites discovered by Gal¬ 
ileo and is slightly smaller than our own 
moon. 

It has been found that a significant 
number of the noise storms occur when Io 
is in certain preferred positions with re¬ 
spect to the various source locations. 
Hence, while storms may occur at any time 
one of the sources faces the earth, some¬ 
how Io enhances the probability of a storm 
considerably. Figure 3 illustrates that when 



Fig. 3. This illustration shows the positions of Io 
which appear to trigger source B and source C 
and A storms. 

Io is at a position of 90° from directly 
behind Jupiter, source B is most likely to 
produce storms. In fact, as high as 98% of 
all source B storms occur when Io is near 
this location. Likewise, when Io is at an 
angle of 240 source C and sometimes 
source A are likely to be active. Of course, 
not only must Io be in one of these 
“special” positions, but simultaneously, 
the appropriate source must be aimed at 
the earth. 

One theory, called the “dynamo hy¬ 
pothesis,” holds that this moon, oribiting 
well within the strong magnetosphere at 
about 280,000 miles, conducts electricity 
well enough to interact with the rotating 
magnetic field of the planet to form a giant 
electrical generator. If this were so, in 
certain positions it could pump the large 
numbers of energetic electrons along the 
magnetic lines into the polar zones to cause 
the noise storms. 

A full understanding of how this comes 
about will undoubtedly aid significantly in 
solving the basic problem of why the 
storms occur at all. In the meantime the Io 
effect provides a convenient way of actual¬ 
ly producing fairly accurate predictions of 
when noise storms will occur. 
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Receiving the Noise Storms 

Receiving signals from beyond our own 
ionosphere presents problems of its own. 
The same electrons that reflect 21 MHz 
signals back to earth and provide skip, also 
reflect away incoming signals from beyond. 
Consequently one must observe at times 
when the ionosphere is “transparent.” This 
is to say, one must, in general, listen at 
night. 

This all adds somewhat to the com¬ 
plexity of things since it requires that 
Jupiter be up at night. Therefore, it is only 
possible to listen for Jovian signals for 
about six to eight months of the year. The 
1970—1971 “apparition” began about De¬ 
cember 1970 and will end about July 
1971. 

Receiving these storms is well within the 
capabilities of any amateur who has three 
or more elements on 15 meters. This, in 
combination with any decent communica¬ 
tions receiver will produce excellent re¬ 
sults. 

The only difficulty is that most tri- 
banders do not point up (except perhaps 
after a high wind!). Depending on the time 
of night Jupiter may be found as high as 
40° or so above the horizon. Two general 
solutions exist for this problem. One ap¬ 
proach would be to arrange to tilt the 
antenna. This can often be done with a 
small yagi by modifying the mounting 
bracket and using a simple system of ropes 
to tilt the antenna, while using the rotator, 
as before, to change the azimuth. (It might 
be added that such “haywire” systems are 
still used occasionally by “professionals” 
today.) 

The second solution is to do nothing 
All earthbound horizon-aimed antennas 
have at least one, usually many lobes aimed 
high in the sky, due to ground reflection. 
Hence, if the antenna is pointed at the 
same azimuth as Jupiter, there ft a fan- 
chance that half the time Jupiter will be in 
one of these lobes. Needless to say, how¬ 
ever, the former system is more certain 
than the latter. 

While Jupiter does not radiate at 21 
MHz continuously, the Io effect permits 
fairly good predictions to be made. 


Since some storms occur without corre¬ 
lation to the Io effect, it is also possible to 
observe Jovian activity on other than the 
predicted nights. 

One should be careful not to confuse 
lightning discharges with Jupiter. The raspy 
crash of lightning is quite different than 
the rounded swishing of Jovian signals. 
Those living in areas of high electrical 
activity (such as here in Florida) will hear a 
good deal more lightning than Jupiter. 
Likewise, in the early evening or toward 
sunrise, those Within skip distance of such 
an area may also experience activity of this 
sort. Occasionally, if sporadic E is present, 
skipped lightning may occur at any time of 
night. 

Despite the very great similarity be¬ 
tween Jovian signals and that of a carrier 
being swished across the frequency (when 
you use an AM detector), this is only an 
illusion. If you use a product detector, do 
not expect to hear a carrier going back and 
forth through zero beat. Both cases will 
yield only a strong rise in the noise that 
sounds like a carrier on an AM detector. 

The interested reader who wishes to 
pursue the matter of theory and previous 
observations further will find, in Radio 
Exploration of the Planetary System, 1 an 
interesting and very readable account of 
the Jupiter story. At a somewhat higher 
level, the article “The Magnetosphere of 
Jupiter,” 2 available through most college' 
libraries, provides an up-to-date review of 
current work. 

The author wishes to thank Drs. Alex 
Smith and George Lebo and their asso¬ 
ciates at the University of Florida for 
providing the data in Figs. 1 and 2. 

. . .K6MIO/WB40UC" 
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STUDY GUIDE 


Part XI Antennas 


O ne item which every radio station, be 
it for two-way communications or 
merely a listening post, has in common is 
the antenna. By definition, the antenna is 
the part of an installation which couples 
the transmitter or receiver to that little- 
understood medium in which radio signals 
travel, so without one neither transmission 
nor reception could be possible. 

Because of its central importance, the 
antenna is involved in a number of ques¬ 
tions in the FCC examination for the 
General class ticket. Let’s look at some of 
these questions dealing with antennas and 
closely related subjects. 

The FCC study list questions include: 

13. Define standing wave ratio (swr). 
How can the swr of a line be determined? 
How are the swr of a line and its character¬ 
istic impedance related? Name some fac¬ 
tors that affect the characteristic imped¬ 
ance of an air-insulated parallel-conductor 
transmission line? 

21. List several characteristics of a 
vertical quarter-wavelength antenna. 

41. How is the approximate length of a 
half-wave dipole related to the resonant 
frequency? Compare the operating char¬ 
acteristics of a half-wave dipole and a 
grounded antenna. 

43. How can amateur equipment be 
protected from lightning discharge? 

49. Briefly discuss how a multiband 
“trap” antenna operates. 

Since these questions cover not only 
antenna operation and characteristics, but 
those of antenna feedlines as well, we’re 
going to have to look at everything be¬ 
tween the transmitter output connector 
and the input connector of the distant 
receiver to get a full grasp of them. 


We’ll begin by trying to determine 
“How do antennas operate?” If we get 
around that one (and several very thick 
books have been written on the subject; 
hopefully, we’ll take far fewer words and 
not leave you nearly so confused), we’ll 
continue by asking, “What major kinds of 
antennas exist?” 

From there, we’ll shift our attention to 
the feedline and inquire “What’s imped¬ 
ance in antennas and feedlines?” Finally, 
we’ll get around to that perennial conversa¬ 
tion-piece swr with our last question, 
“What does swr do for you?” 

It’s a big assignment. Let’s get moving. 

How Do Antennas Operate? 

In the beginning of this study course we 
made the acquaintance of the electric and 
magnetic fields which are inseparably as¬ 
sociated with the flow of electrical current 
or the motion of a magnetized object. At 
that time, we observed that while the 
electric and magnetic fields were alter¬ 
nately swapping their energy content to 
provide motion of the current, some of the 
energy was lost to the mysterious sur¬ 
rounding medium, and this loss was known 
as “radiation.” 

An antenna is simply a device intended 
to make this “loss” of electromagnetic 
energy easy; its whole purpose is to couple 
energy from a normal wire conductor into 
space, or from space back into a normal 
conductor. 

Since any flow of current within a 
conductor involves at least some radiation, 
almost any conducting material must act as 
an antenna of sorts, coupling energy into 
space and vice versa. That’s why portable 
radios operate so well with self-contained 
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antennas. They have high sensitivity, and 
the tiny internal antennas extract enough 
energy from the powerful broadcast station 
signals to do a good enough job. 

Virtually all ham antennas, though, are 
conducting surfaces which are large in 
comparison with the wavelength involved. 
When the conductor is long in comparison 
to the wavelength, the field strength at any 
one point on it will not be balanced out by 
similar strengths at many other nearby 
points. Instead, the strength of both the 
electric and the magnetic field around any 
one point on the conductor will vary, and 
the strength from one point to another will 
vary depending upon the distance between 
the points. 

To see how this works, let’s look first at 
a half-wave dipole antenna which is fed at 
its center. This antenna (Fig. 11-1) is one 
of the most commonly used varieties, and 
is also one of the easiest to visualize in 
operation. 



Fig. 11-1. Half-wave dipole provides example of 
how resonant antenna operates. At top antenna is 
disconnected from any energy source and so is 
inactive. When energy is supplied, fields begin to 
travel toward tips of antenna. As they travel, 
radio waves are emitted into space. Each cycle of 
RF repeats this action to provide continuous 
radiation. 


First, let’s assume that we have neither 
voltage nor current associated with the 
antenna. With no voltage, there’s no elec¬ 
tric field, and without current, no magnetic 
field. The antenna is just so much wire, 
hanging in the breeze. 

Now let’s apply a voltage suddenly at 
the feedpoint, say 100V between the wires. 
That would be +50V to one wire and -50V 
to the other, for instance. 

These voltages cannot appear instantly 
at the ends. Instead, they must travel along 
the wire (at approximately the speed of 
light) to get there. 

At each instant during this rather brief 
trip, there’s a point on one wire at which 
voltage is just changing from 0 to +50V, 
and a corresponding point on the other at 
which it’s just going from 0 to -50V. As the 
“wavefront” moves toward the ends of the 
antenna, these two points are getting far¬ 
ther apart from each other. 

Since these two points are at different 
voltages, an electric field will exist between 
them. And since they’re moving away from 
each other, the field is expanding rapidly. 
The energy which enables this field to 
expand is extracted from that which we 
fed into the wires to cause the initial 
change. 

But whenever an electric- field moves, a 
magnetic field moves right along with it. 
That voltage change involved a current 
flow, and the current flow is greatest back 
at the feedpoint because that’s where all 
the energy must pass. 

Eventually (rather rapidly, in fact) the 
voltage change reaches the ends of the 
antennas. Now it has no place to go. The 
field, however, is expanded to a large 
region, and contains a surprisingly large 
amount of stored energy which has to go 
someplace. 

When the voltage stops moving, the 
current through the feedpoint stops also. 
The associated magnetic field collapses 
(because motion stopped). Thus, when the 
electric field is at its strongest, the mag¬ 
netic field is at zero, which establishes a 
90-degree-out-of-phase relationship be¬ 
tween the fields and imparts outward 
motion to the resulting radio wave. 
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When the magnetic field collapses, noth¬ 
ing remains to hold the electric field 
stretched, and it also collapses. The volt¬ 
ages rush back down the elements toward 
the feedpoint. Since they’re now going the 
other direction, their polarities are re¬ 
versed, and when they get back to the 
feedpoint the electric field is back to zero 
while the magnetic field is at maximum. 

If we do this with dc, as we did in this 
example, everything will stabilize after a 
few such cycles. The fields will carry away 
any transient energy, and when the full 
length of the antenna reaches a steady 
state, radiation will cease. 

However, if instead of dc at the feed- 
point, we apply ac, and adjust the fre¬ 
quency of this ac so that each time a 
reflected wavefront comes back from the 
tips of the antenna elements, it finds a new 
“push” just ready for it to send it on its 
outward path again, then we have a radiat¬ 
ing device par excellence. It will accept just 
enough energy from the feedpoint to bal¬ 
ance out that which it “loses” to space, 
and thus maintain what is known as a 
“standing wave” of rf energy on the 
antenna. During each cycle of applied rf, 
this standing wave will launch an infinite 
number of traveling radio waves into space. 

In practice, we cannot adjust the fre¬ 
quency to suit our antenna, because ham 
frequencies are assigned within relatively 
narrow bands by the FCC. What we do 
instead is to adjust our antenna length to 
fit the frequency at which we desire to 
operate. 

Frequency and wavelength are closely 
related, since frequency is the number of 
complete cycles which occur in a specified 
period of time, and wavelength is the 
distance between corresponding points of 
two successive cycles. The speed at which 
radiation travels is the relating element; 
wavelength is equal to speed of travel 
divided by frequency. If wavelength is in 
meters and frequency in megahertz, the 
formula comes out to be X = 300/f. 

The half-wave antenna we’ve been using 
as an example, then, should have a length 
approximately half of one wavelength. To 
operate at 7 MHz, its length should be 
about 22 V 2 meters. 


This relationship is only approximate, 
though, because every antenna has some 
capacitance to ground, which makes it 
appear to be a little longer (to the fields) 
than it really is. The difference usually 
amounts to about 5%; the formula usually 
used to determine length of a “half-wave” 
antenna takes this into account, and also 
comes out in feet rather than meters. It’s: 
length = 468/f, where f is frequency in 
MHz. 

Figure 11-2 shows what happens when 
an antenna is either too short or too long 



TOO LONG (f R£C TOO HIGH) 


Fig. 11-2. Wh'en antenna is too short for opera¬ 
ting frequency, reflected electric field is out of 
phase with driving energy (top) and part of 
driving energy is cancelled. If antenna is too long 
for frequency (bottom), same thing happens in 
reversed phase. Only if antenna length and 
operating frequency match (center) does all 
energy radiate, and antenna's impedance has no 
reactive component. 

for the operating frequency, as well as the 
desired result when the length and fre¬ 
quency match. 

However, one-half wavelength is not the 
only practical length for antennas. Almost 
any multiple of quarter-wavelengths (with 
the 5% correction factor applied to the one 
at the far end, only) can be used. Such 
antennas are sometimes called “long-wire” 
antennas, although some hams use the term 
“long wire” for a random-length antenna 
which operates in spite of rather than 
because of its length. 

Any antenna has two characteristics by 
which its performance can be measured, 
and a third which is essential to making use 
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of it. The “rating” characteristics are its 
directional pattern or directivity , and its 
efficiency , and the third characteristic is its 
impedance . We’ll examine impedance later. 
Right now let’s take up directivity. 

When the antenna launches its radio 
waves into space, each tiny part of the 
conductor launches its own collection of 
rays. That is, each infinitesimal portion of 
the antenna acts like a tiny isolated anten¬ 
na, and each radiates its energy equally in 
all directions like an expanding sphere. 

In some directions, however, the travel¬ 
ing waves from various parts of the overall 
antenna structure has phase relationships 
which cause them to cancel each other, 
while in other directions these phase rela¬ 
tionships cause the individual rays to rein¬ 
force each other and build up added 
strength. 

For the half-wave dipole, the resulitng 
pattern of “far-field signal intensity” is 
something like a donut strung on the 
antenna wire (Fig. 11-3), with the strongest 
part of the pattern at right angles to the 
wire itself, and no field strength at all off 
either end. 



Fig. 11-3. Radiation pattern of half-wave dipole 
is shown here both in cross-section (left) as 
generally drawn in pattern diagrams, and three- 
dimensionally (right). Resemblance to donut 
strung on wire is easy to see. This pattern occurs 
only if antenna is in 'Tree space " with nothing 
affecting it, a condition which never actually 
occurs. Actual antennas are influenced by pres¬ 
ence of ground, which reflects energy and mod¬ 
ifies the radiation patterns. 


Long wires modify this pattern to pro¬ 
duce a cone of field strength (Fig. 11-4), 
aimed in the same general direction as the 
wire is pointing, but covering a region at an 
angle to the wire itself. 



Fig. 11-4. Long-wire antenna's radiation pattern 
stretches the figure-8 pattern of dipole into pair 
of lobes. The longer the wire, the closer the lobes 
approach the wire direction. In 3 dimensions, 
pattern would resemble two cones, point-to- 
point, strung on wire. 

Combinations of long wires can be put 
together as in the rhombic antenna (Fig. 
11-5)., to give almost no response at all 
except in the two directions in which all 
the combinations add together. Such an¬ 
tennas are favorites of commercial installa¬ 
tions, as well as of those hams who can 
afford enough space to string them. Most 
of us, though, must settle for much less. 

In fact, the differences between the 
various types of antennas are largely differ¬ 
ences in directional patterns, or in different 
types of construction in order to achieve 
equivalent directional patterns. 

The efficiency of an antenna is difficult 
to measure. In general, resonant antennas 
(those which are multiples of quarter wave¬ 
lengths long) have the highest absolute 
efficiency, and directive antennas (those 



Fig. 11-5. Rhombic antenna is derived from 
long-wire (Fig. 11-4). Each leg of the rhombic has 
a long-wire pattern symbolized here by lines 
rather than lobes. Radiation arriving from left, 
however, goes to terminating resistor and does 
not affect feedline; thus lobes A, B2, and D1 
have no effect on antenna operation. That 
arriving from right can reach feedline. Of this, 
only that in lobe C of each leg adds up. B1 lobes 
tend to cancel each other out, as do D2 lobes. 
Result is highly directional single-lobe pattern, 
but antenna is too large for most ham installa¬ 
tions. 
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with sharp directional patterns which con¬ 
centrate the radiated energy within rela¬ 
tively small volumes of space) have higher 
apparent efficiency than do non directional 
antennas. One rule of thumb left over from 
the earliest days still is surprisingly valid — 
the more wire, the better. 

In addition to the characteristics of 
directivity, efficiency, and impedance, 
which we’ve mentioned, every antenna has 
one other characteristic called polarization. 

While it’s a bit hard to visualize clearly, 
every radio wave is composed of two 
related fields in motion — the electric field 
and the magnetic field. Each of these fields 
has its own plane, and the two planes cross 
each other at right angles to establish the 
line along which the wave travels. If it 
helps to think of the two walls of a room 
meeting at the corner to establish the 
position of the corner, do so. 

The polarization of this radio wave is 
simply the direction in which the electric 
field’s plane extends. If the electric-field 
plane is vertical, the wave is said to be 
vertically polarized, and if the electric-field 
plane is horizontal, the wave is horizontally 
polarized. 

Since it’s impossible to separate out a 
single radio wave in practice, a “vertical” 
or “horizontal” polarization of a signal 
must refer to the polarization of the 
majority of the individual waves which 
make up that signal. As a result, all actual 
signals contain portions of both polariza¬ 
tions. A “vertical” signal will have some 
horizontal components, and vice versa. 

A signal which contains both vertical 
and horizontal components is known as an 
“elliptically” polarized signal, and if it has 
equal amounts of vertical and horizontal, 
we call it “circular” polarization. 

What determines the polarization of a 
signal is the antenna that transmits it — but 
polarization of any individual wave will 
change every time that wave is reflected 
from anything on its path from transmitter 
to receiver. 

The plane in which the transmitting 
antenna polarizes the signal is the same as 
that containing the wire of the antenna, for 
the most common antenna types. Thus, a 
horizontally stretched half-wave dipole will 
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transmit a horizontally polarized signal, 
while a vertical antenna will transmit a 
signal having vertical polarization. 

If the signal is transmitted at the same 
time from two antennas, one vertical and 
one horizontal, the result is an elliptically 
polarized signal. 

In the normal HF region (3 to 30 MHz), 
the polarization of the signal doesn’t mean 
too much because most communications in 
these bands are by means of the ionized 
layers of the atmosphere, and the polariza¬ 
tion is rotated when the signal reflects 
from these layers. At VHF, however, polar¬ 
ization is important. VHF work in this 
country now seems to be about equally 
divided between vertical and horizontal 
polarization. Elliptical polarization is sel¬ 
dom used except in the UHF regions and 
above, where the helical antennas which 
produce it most simply are small enough to 
be convenient. 

Now that we have some ideas about 
how an antenna works in general, let’s take 
a look at the various types of antennas in 
common use. 

What Major Kinds of Antennas Exist? 

Antennas are classified in many diffe¬ 
rent ways. Some of them are named for the 
people who first popularized them, some 
are named for their major characteristics, 
and some have apparently arbitrary names. 

The most general division of antennas 
breaks them into two groups: those which 
depend upon standing waves for their 
operation (as described in the previous 
section) and those which operate with 
traveling waves. Traveling-wave antennas 
are sometimes known as “terminated” an¬ 
tennas. Hams make very little use of this 
type, because at moderate frequencies they 
require excessive acreage, and at fre¬ 
quencies where their size is practical, they 
are outperformed by other types. The 
rhombic is virtually the only terminated 
antenna used by hams, and we won’t go 
into any of the others in this group. 

The antennas using standing waves can 
be subdivided again into those which are 
“resonant” and those which are not. A 
resonant antenna is one which is cut to a 


length which is a multiple of V4 wavelength, 
or made to appear to be such a length by 
electrical tricks such as loading coils, capa¬ 
citance, or tuned traps. Most ham antennas 
are resonant. 

A nonresonant antenna is simply a 
random length of wire. Normally such an 
antenna does not operate well unless it’s 
tuned by an antenna tuner, which turns it 
into a resonant antenna so far as the 
electrical properties are concerned. 

Among resonant standing-wave anten¬ 
nas, though, there are still an amazing 
number of types to be examined. 

The most common is the half-wave 
dipole which we used to examine antenna 
operation. In its purest form, this consists 
of a length of wire one-half wavelength 
from end to end (less the correction factor 
we mentioned before, for end capacitance), 
with an insulator in the middle. This 
divides the antenna, both physically and 
electrically, into two equal quarter wave¬ 
lengths of wire set end to end. These are 
fed with a “balanced signal” (one which is 
balanced with respect to ground, so that 
when the signal on one wire is at its 
positive peak that on the other is at 
negative peak). 

The dipole continues to be a good 
performer even when its two wires are not 
stretched in a straight line. Such variants 
have many names. 

For instance, the popular “inverted vee” 
antenna is merely a half-wave dipole sus¬ 
pended from a single pole at the center, 
with the ends allowed to droop down to 
much shorter supports. Its behavior is 
much the same as that of the dipole. 

A half-wave dipole performs well not 
only at its fundamental frequency but at 
the third harmonic of this frequency, 
where each wire is % wave long instead of 
Va wave. That is, a dipole cut for 7 MHz 
also does well at 21 MHz. 

However, at even harmonics the dipole 
does not do so well. The feedpoint imped 
ance becomes high rather than low (voltage 
fed rather than current fed). And most 
ham bands are in an even-harmonic relation 
to each other. 

Operators who want to use all bands 
thus find themselves in need of several 
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antennas if they intend to use the dipole. 
One solution to the problem which finds 
wide use is to place all the antennas 
together (Fig. 11-6). This is sometimes 
called a “parallel dipole” antenna. Only the 
pair of conductors which are resonant at 
the particular frequency in use are effec¬ 
tive, and they operate as a half-wave 
dipole. The rest of the conductors merely 
go along for the ride. 


Fig. 11-6. Parallel-dipole antenna consists of 
several half-wave dipoles all strung together and 
connected at feedpoint. Only that which is 
resonant in any band is effective; rest disconnect 
themselves. 

Another solution to the problem is the 
“trap” antenna. This is essentially a half¬ 
wave dipole for the lowest frequency to be 
used, with tuned parallel-resonant “traps” 
inserted in the wires. At the lowest fre¬ 
quency, the trap circuits show up as 
inductance which electrically lengthens the 
wire, so that the physical length of the 
antenna is less than its electrical length. At 
the next higher band, the outermost traps 
are resonant and effectively disconnect the 
ends of the wire, leaving a half-wave dipole 
for the higher frequency. In a 5-band trap 
antenna (Fig. 11-7), this dipole also is 
loaded by the inner traps. 

At the next higher band, the next set of 
traps is resonant and so cuts off all the 
ends (including the outer traps). The 
fourth band of the 5-band trap is 21 MHz, 
which takes advantage of the third-har¬ 
monic operation and uses the 7 MHz 
dipole. Finally at the highest band, the 


Fig. 11-7. Trap dipole makes use of parallel- 
resonant 11 trap” circuits in wire to alter length of 
antenna depending upon frequency. See text for 
explanation of antenna's action. 


innermost traps isolate the outer portions 
of the antenna to again produce a half¬ 
wave dipole. 

The trap antenna is a bit more difficult 
to adjust properly than is the parallel 
dipole, because the wire length, trap induc¬ 
tance, and trap capacitance all interact 
with each other at every operating fre¬ 
quency. However, these multiple inter¬ 
actions permit fine adjustments which per¬ 
mit improved performance if you have 
enough patience. 

Still another solution to the all-band 
antenna situation is the Windom antenna. 
The Windom is a pseudo-balanced antenna 
similar in appearance to a half-wave dipole, 
but with the two conductors being of 
unequal length. This raises the feedpoint 
impedance to approximately 30012, per¬ 
mitting use of common TV twinlead. Inter¬ 
action between the shorter wire and the 
longer wire permits resonance on several 
ham bands simultaneously. 

H-136 ft-H 

-44ft.4in-^ | 

| | 300 OHM 

Fig. 11-8. "Windom” antenna provides match for 
30012 feedline and has been popular since mid- 
1930's. Dimensions are critical in order to ap¬ 
proximate 30012 impedance at feedpoint on all 
hf ham bands. 


The “L” antenna is similar to the 
Windom, but the two legs of the antenna 
extend at right angle to each other rather 
than in a straight line. This tends to 
broaden the directional pattern in compar¬ 
ison to the two-lobed effect common to 
almost all dipoles. 

All of the antennas we’ve examined so 
far have been of the “balanced” variety, 
which are normally stretched in the hori¬ 
zontal plane and so produce horizontally 
polarized signals (they don’t have to be; at 
higher frequencies vertical dipoles are often 
used). 

However, radio waves will reflect from 
any conducting surface, and the reflection 
produces the same effect as a mirror does 
for light rays. That is, if a half-wave dipole 
were to be cut in two at its midpoint and a 
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Fig. 11-9. “Image” principle is key to operation 
of quarter-wave vertical antenna. Reflected ray 
shown actually originates at tip of actual anten¬ 
na, but apparently originates at tip of “image” 
antenna beneath ground surface. Effectively, 
then, antenna is a half-wave dipole standing on 
end, while actual structure is only quarter-wave 
high. 


huge reflector properly placed (Fig. 11-9), 
the effect would be the same as if the other 
half of the dipole (the “image” antenna) 
were actually still present. 

’This is the basis for the quarter-wave 
grounded antennas often known as “Mar¬ 
coni” antennas. They are, in effect, half of 
a half-wave dipole, using the ground as the 
reflector to provide the “image” of the rest 
of the antenna. 

Such an antenna must be vertical in 
order to use the ground as the reflector, 
and so this type of antenna is often called 
simply the “vertical” antenna. 

Traps can be used in a vertical, for the 
same effects obtained in a trap dipole. 
Similarly, several verticals can be erected in 
parallel with each other and sharing a 
common feedpoint to produce an all-band 
vertical operating much like the parallel 
dipole. 

The major differences between the ver¬ 
tical and the dipole stem from the different 
orientation. Where the directional pattern 
of the dipole (on the earth’s surface) has 
two lobes of major response, with nulls off 
the ends of the wire, the vertical is omni¬ 
directional. Its single null is off the end of 
the wire still, but now that points straight 
up. The three-dimensional directional pat¬ 
tern is still the same, but since it intersects 
the earth’s surface differently, the practical 
effects are greatly changed. 

The second major difference comes 
from the change from balanced (two-wire) 
to unbalanced (one wire against ground) 
operation. This changes the feedpoint im¬ 


pedance and the type of feedline required. 

It may seem as if we’ve omitted several 
common antenna types from this listing. 
For instance, we have not yet mentioned 
the folded dipole or the monopole. How¬ 
ever, while these are often spoken of as if 
they were distinct antenna types, they are 
in fact only variations of other types which 
we have already described, which have 
different impedances. We’ll get to them in 
the next section. 

So far we’ve discussed only the simpler 
types of antennas. Long ago people found 
that the directional properties of an anten¬ 
na could be modified by adding more 
antennas to it, forming an antenna array. 
The added antennas can be parallel to the 
original but separated by some fraction of 
a wavelength (broadside array), in a 
straight line with the original (collinear 
array), or a combination of these (Franklin 
array). The directivity can be controlled by 
proper phasing of currents in the individual 
elements of the array, to give broadside or 
end-fire patterns, or to vary the direction 
of maximum response (beam-steered ar¬ 
ray). 

Most of the different antenna types 
used by hams at frequencies above 14 MHz 
involve some type of array. Among them 
are such designs as the “sterba curtain,” 
the “ZL special,” the “8JK,” the “flat- 
top,” and so forth. A special group of array 
designs involves “parasitic” elements which 
are not driven by feedlines, but reradiate 
energy absorbed from that radiated from 
the driven element. The most common of 
these “beam” antennas is the yagi, but 
again many variations have been designed 
and each has its own name. 

One of the more recent types of anten¬ 
na arrays is the “log periodic” antenna, 
which involves exotic mathematics in its 
design. Such an antenna can cover a band¬ 
width of 10 to 1 while maintaining a good 
beam pattern and a low swr, but it’s a bit 
beyond the scope of our discussion here. 

When you reach the VHF bands, the 
number of antenna types takes another 
sudden jump. There you may encounter 
such things as the discone, the helical, or 
the rereflecting dish (parabolic antenna). 
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However, for the General class exam, 
it’s enough to know the simpler types such 
as the dipole and the vertical, as well as 
having some idea of the different types in 
use. We’ve got enough for that now, so 
we’ll continue and examine impedance and 
feedlines. 
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What’s Impedance in Antennas and 
Feedlines? 

Whenever you discuss antennas, you 
can’t escape impedance. It’s one of the 
major characteristics of any antenna, and 
of any line used to feed the antenna with 
energy. What we hope to do here is to 
clarify just what it amounts to, and why 
it’s so important to antenna operation. 

Back in one of the early chapters of this 
study course we made the acquaintance of 
impedance in its most general form, and 
discovered that impedance amounts to 
“any quantity measured in ohms” while 
the ohm is simply the ratio of voltage to 
current at any point in a circuit. 

Since both voltage and current are 
present in an operating antenna at every 
point along the conductor, it’s only natural 
that every point on an antenna should have 
an impedance of some type. 

But because of the way in which an 
antenna operates, both the voltage and 
current are varying, and where voltage is 
high current is low and vice versa. There¬ 
fore the impedance must change from 
point to point along the antenna. Where 
voltage is high, so is the impedance; where 
voltage is low and current high, the imped¬ 
ance is low. 



Fig. 11-10. Variation of impedance along half¬ 
wave dipole from center to ends is shown here. 
Impedance is ratio of voltage to current, both of 
which vary along antenna's length as shown in 
inset, and so ranges from very low at center to 
very high at ends. Because of radiation, imped¬ 
ance never reaches zero, but has minimum of 
about 70^1 for half-wave dipole in free space. 
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Figure 11-10 shows how impedance 
varies along a half-wave dipole. At the 
ends, it’s very high (the capacitive “end 
effect” which makes it necessary to short¬ 
en the wire by 5 % from an actual half 
wavelength keeps some current flowing 
even at the end, and so keeps impedance 
from becoming infinite). In the center, it is 
low. 

You might expect the impedance to 
drop to zero at the center of an ideal 
dipole, but it doesn’t, because the antenna 
is radiating power and so there’s always a 
little more power going in than there is 
reflecting back from the ends. In “free 
space” separated from all other conduc¬ 
tors, a dipole would have an impedance of 
about 7312 at its center. 

Any actual antenna’s impedance will be 
modified by the energy which it receives 
from nearby reflecting surfaces such as the 
ground. Figure 11-11 shows how the im- 



Fig. 11-11. Impedance of half-wave dipole illus¬ 
trates action of reflected energy from ground in 
changing antenna's actual impedance. Vertical 
scale is impedance in ohms; horizontal is height 
above electrical ground in wavelengths. At mul¬ 
tiples of one-quarter wave, conditions are similar 
to those of free space. At other distances, 
impedance may be higher or lower than antici¬ 
pated value. 

pedance of a dipole varies because of this 
ground effect, assuming that the ground is 
a perfect reflector. 

When several antennas are used together 
in an array (or when parasitic elements are 


c 


Fig. 11-12. Folded dipole multiplies antenna's 
impedance by providing alternate paths for cur¬ 
rent and so raising voltage-to-current ratio. Two- 
wire version (top) multiplies by 4; 3-wire version 
by 9. 


placed near a driven element as in a yagi or 
other beam antenna), the power in each of 
them affects the power in each of the 
others - and so their impedances change. 

Because impedance is a measure of the 
ratio of voltage to current, anything which 
modifies this ratio will change the imped¬ 
ance of an antenna. One of the most 
common modifications of this sort is the 
“folded dipole” antenna (Fig. 11-12). This 
is an ordinary half-wave dipole, with a 
second half-wave of wire strung alongside 
and connected to it at the ends. Now, 
when the voltage peaks reach the ends of 
the antenna and reflect back, they have not 
one but two paths available — one back 
down the original wire, and the other down 
the second wire alongside it. This splits the 
current between the two wires, and at the 
same time doubles the voltage for the same 
power (to keep power constant). The result 
is that the impedance is multipled by four, 
two times being for the doubling of voltage 
and the other two for the halving of 
current. A folded dipole then has about 
30012 feedpoint impedance in comparison 
with the ordinary dipole’s 7312. This makes 
the folded dipole a nearly perfect match 
for 30012 twinlead. 

If the two conductors of the dipole are 
not of the same diameter, the current will 
divide according to the ratio of the dia¬ 
meters. If the driven half is only half as 
large a wire as the passive side, two-thirds 
of the current will flow in the driven 
portion assuming both halves are of the 
same material. To keep power constant, 
the voltages must change by the same ratio, 
so that at the feedpoint the current is 
one-third as great as in a plain dipole, and 
the voltage 3 times as large, giving an 
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impedance multiplication of 9 times or 
about 650^2. This fact is often used in 
beam antennas for impedance matching, to 
raise the feedpoint impedance of the array 
up to something large enough to match 
conventional feedlines. 

The “monopole” is simply the vertical 
version of the folded dipole, in which the 
passive conductor is grounded. It provides 
the same impedance-multiplying effect, for 
the same reasons. 

What makes impedance so important in 
an antenna and feedline is the fact that rf 
energy flows smoothly only when the 
impedance of the circuit in which it is 
flowing does not change. In fact, the 
reason an antenna radiates is directly re¬ 
lated to the fact that its impedance chan¬ 
ges, as we saw earlier in this capter. So long 
as circuit impedance remains constant, the 
rf energy finds a “smooth” path to follow 
and like all kinds of energy, flows along the 
path of least resistance. When impedance 
changes, this produces a “hump” in the 
path, and energy goes in all directions. If 
the hump is small, most of the energy 
keeps going in its original direction, but 
some will be radiated and some will be 
reflected at any hump or discontinuity. 

Now that we’ve seen what the imped¬ 
ance of an antenna amounts to, how about 
the feedline? 

In general, feedlines (like antennas) can 
be divided into two major groups: balanced 
and unbalanced. 300£2 twinlead is an ex¬ 
ample of balanced feedline. Coaxial cable is 
an example of an unbalanced line. Just as 
with antennas, the “balance” is with re¬ 
spect to ground. In a balanced feedline, 
any voltage in one wire with respect to 
ground is “balanced out” by an equal 
voltage of opposite polarity in the other 
wire. In an unbalanced line, one conductor 
is always at ground potential and the other 
carries the full energy flow. 

Most balanced feedlines are composed 
of two parallel conductors, and this type of 
line is often called parallel-conductor trans¬ 
mission line. It may, however, have more. 
In some commercial installations, four 
wires are used in a balanced configuration 
to carry higher power. 30012 line is a 
parallel-conductor transmission line. 


In a parallel-conductor line, the two 
conductors are kept a fixed distance apart 
by means of some type of insulating 
material. In the 300^2 line, the insulating 
material is typically polyethylene. At high¬ 
er power levels, air is often the insulating 
medium. In an air-insulated parallel- 
conductor line, conductor spacing is fixed 
by means of insulating spreaders at regular 
intervals. 

While both balanced and unbalanced 
feedlines have a “characteristic” imped¬ 
ance, it’s easier to visualize in the case of 
the parallel conductor lines, and so we’ll 
look at them first. 

Whenever such a line is varying power, a 
voltage exists between the two conductors 
at all times, and current is flowing in each. 
Since every conductor has inductance, each 
of the line’s two conductors will have 
inductance. Since the two conductors are 
separated by an insulating material, capaci¬ 
tance will exist between them. Both the 
inductance and the capacitance are “dis¬ 
tributed” along the full length of the line 
rather than being “lumped” into separate 
inductors and capacitors. The inductance 
will restrict current flow, while the capaci¬ 
tance will inhibit voltage change. The net 
result of the inductance and capacitance is 
that each tiny incremental portion of the 
line is equivalent to the circuit shown in 
Fig. 11-13. 


INDUCTANCE OP WIRE 
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SERIES 
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LEAKAGE 

RESISTANCE 
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CAPACITANCE 

BETWEEN 

WIRES 


Fig. 11-13. Equivalent circuit of transmission line 
includes series resistance and inductance of each 
conductor, shunt resistance of insulators, and 
capacitance between wires. Inductance and capa¬ 
citance here determine line's "characteristic im¬ 
pedance.” 


Since both resistance and reactance are 
present in this circuit, it must have some 
value of impedance associated with it. As it 
happens, the impedance turns out to be 
constant with frequency, and is equal to 
the square root of the ratio of inductance 
to capacitance. 
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The inductance is established by the 
diameter of the conductors, and the capaci¬ 
tance depends primarily upon the spacing 
between conductors (although the type of 
insulating material also has a major effect). 
The larger the conductor, the lower its 
inductance and therefore the smaller will 
be the line’s characteristic impedance. Sim¬ 
ilarly, the closer together the two con¬ 
ductors are, the greater will be the capaci¬ 
tance, and again the value of the imped¬ 
ance will decrease. 

The key point here is not so much the 
formula which determines impedance, be¬ 
cause you can look that up in a handbook 
whenever you might need it (most of us 
purchase feedline ready-made, anyway). 
Rather, it’s the fact that the characteristic 
impedance of a parallel-conductor line de¬ 
pends entirely upon physical factors: the 
diameters of the conductors, the spacing 
between conductors, and the type of insu¬ 
lating material. 

In the balanced line, any radiation 
which might occur from one conductor is 
balanced out by equal and opposite radia¬ 
tion from the other, and so long as 
conductor spacing is very small (as com¬ 
pared to wavelength) the line has no 
effective radiation. 

However, keeping such a line perfectly 
balanced is a bit tricky. Anything that 
might affect one conductor must be made 
to have exactly the same effect on the 
other. Because of this, a balanced line 
should be kept clear of all surrounding 
objects. 

The coaxial line bears the same relation¬ 
ship to the balanced line as the vertical 
antenna does to the dipole. It’s effectively 
just half of the balanced line. 

Coax consists of a single conductor 
running down the middle of a hollow 
conducting tube. Both conductors share 
the same axis, and that’s where the name 
“coaxial” comes from. Most commonly 
used coax consists of a center conductor 
surrounded by foam insulation, with a 
flexible metal shield braid providing the 
outer conductor, and the whole business 
enclosed in a weatherproof jacket. 

In coax, the center conductor is free to 
radiate in all directions, but the outer 


shielding conductor confines all this radia¬ 
tion to the inside of the line. Thus such a 
line does not depend upon tricky balancing 
to prevent radiation, and can be run almost 
anywhere. 

Like parallel-conductor line, coax has 
both inductance and capacitance along its 
length, and so has a value of characteristic 
impedance fixed by these L and C values. 
Again, the impedance of any line is fixed 
by physical factors: the diameter of con¬ 
ductor (inner conductor), spacing between 
conductors (ratio of conductor diameters), 
and insulating material between them. 
Most common coax has either 52 or 7 5£2 
impedance. 

Now that we’ve met impedance in both 
the antenna and the feedline, it’s time to 
put the two together. 

We’ve already observed that rf energy 
flows smoothly only when it encounters no 
“bumps” or impedance discontinuities in 
its path. Therefore, if both the antenna 
feedpoint and the feedline connected to it 
have exactly the same impedance, the 
energy cannot tell the difference between 
them. There will be no “bump” to cause 
reflection of energy, and everything will 
flow smoothly. Such a condition is known 
as a “match” because the impedances 
match perfectly, and that’s the goal of 
most antenna and feedline adjustments. 

Since antenna impedance depends upon 
so many variable factors, however, while 
feedline impedance is fixed by a few 
physical constants, the “matched” condi¬ 
tion seldom happens by accident. If the 
impedance of the antenna feedpoint and 
the feedline differ, you have a mismatch 
which reflects energy back toward the 
transmitter. This mismatch creates a stand¬ 
ing wave on the feedline in just the same 
way that the ends of the antenna create a 
standing wave on the antenna, and the 
feedline then can radiate energy - which is 
normally not a desirable situation, because 
this radiation may interfere with the de¬ 
sired pattern from the antenna. 

In addition, the energy reflected down 
the line may cause the impedance at the 
transmitter end of the line to be either too 
high or too low for proper operation. 
That’s why most hams strive to match their 
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antennas and feedlines. 

Note that while a standing wave is 
necessary for operation of the antenna, it’s 
not desirable on the feedline. In fact, the 
strength of the standing waves on the 
feedline (voltage standing wave ratio, often 
abbreviated merely swr) is used as a mea¬ 
sure of antenna system performance. 

What Does SWR Do For You? 

We have now seen how a resonant 
antenna radiates energy by means of the 
standing wave of voltage and current 
created upon it, and we have seen that an 
impedance mismatch between feedline and 
antenna can cause a similar standing wave 
to be created upon the feedline. 

This standing wave on the feedline is 
not considered to be desirable, because 
from an engineering standpoint any one 
part of a system should do only the job it’s 
there to do, and not do the job of some 
other part. The purpose of the antenna is 
to radiate, that of the feedline is to carry 
the energy — all of the energy — from 
transmitter to antenna, and if the feedline 
does some of the antenna’s job of radia¬ 
ting, this is not good. 

Of course, you might connect the trans¬ 
mitter directly to the antenna with no 
intervening feedline, and that’s exactly 
what, connecting a random-length, non¬ 
resonant hunk of wire to a transmitter 
amounts to. If it’s necessary to get a signal 
out at any cost, this is an acceptable 
solution, but the directive pattern of such, 
an antenna is unknown, and transmitters 
sometimes turn out to be difficult to 
operate with six-inch arcs of rf energy 
leaping from every sharp comer! It’s 
important to note clearly at this point that 
the existence of standing waves on the 
feedline will not make it impossible to 
radiate energy. They may make it impos¬ 
sible to get the energy out of the trans¬ 
mitter, by causing changes in effective 
feedline impedance, but that can be rem¬ 
edied by adjusting the legnth of the feed¬ 
line..The primary purpose of getting a good 
match and resulting freedom from feedline 
standing waves is to let the antenna operate 
as it was designed to, and to prevent 
undesired radiation. 


CLOSEOUT! OVERHAULED & CERTIFIED COUNTERS 

Solid-State 220 mHz: CMC 737CU, 7 nixies, plus 525A & 

B. Light and compact .575.00 

510 mHz: Substitute 525C for 525B, add.150.00 

10 Hz-15 gHz: Read freq. on 7 DCU’s. no algebra: 

Beckman 7370/7580 combo. 750.00 

1 MHz Universal, 6 DCU’s. Beck, or H.P.149.50 

1 MHz Universal, 6 Nixies. Hewl-Pack .195.00 

2 MHz Universal, 6 DCU’s, Beckman .195.00 

Solid-State 5 Nixie .3 MHz. H.P. 5223L. 275.00 

Solid-State 6 Nixie 2 MHz, H.P. 5233L 395.00 

Solid-State Preset L Freq.. HP. 5214L . 275.00 

Tib 20 MHz solid-state, Simpson Trt>725 . 250.00 

92590A Hewl-Pack 15 GHz Transfer Osc . 420.00 



We are now the Distributor for Leader Instr. Corp.. 
QUALITY-CONTROLLED imports. See their ad inside 
back cover. Warranty is 2 years on parts. 6 mos on labor. 
We pay the shipping to your door. 


20-LB NAVY PORTABLE 4 MHZ SCOPE 

AN/USM-32: 10 Hz to 4 MHz ±2 db. Line 118v, 50—400 
Hz. 3WP1 CR tube with rectangular mask & graticule. 
Sensit. 40 mv rms/cm & up, and includes calibrator. 350 
nsec video delay line. Input 1 meg, 28 pf. Sweep triggered 
by signal, 3/4 usec/cm & up. 5 choices Z-axis Markers for 
exact calib. With scnem. dwg. & op. instruct. 

Good used.129.50 


(OHC at cost if desired, grtd not over $50*) 


TEKT' & HEWLETT PACKARD SCOPE BARGAINS: 

See our June ad for listing. ADD: Tekt. 515A at $395 and 
543B at $595, both exc. cond., and 661 with 4S1 and 
5T3 already overhauled & calib. at only $1090. 


REDUCED SUMMER RADIO RECEIVER PRICES! 

Take advantage of the usual summer sales slump and some 
real good buys we made. Start a Christmas Lay-Away 
purchase if you wish ... we will hold them at no charge 
for holding. Every receiver put through a VERY compe¬ 
tent shop, aligned, grtd 199% perfect, and clean. 
SP-60<WX, double-conversion 540 KHz continuous to 54 
MHz, plus crystal controb if you wish, for your 6 
most-favorite stations. In cabinet, $299.50. Less cabinet 
but with top it bottom covers, $275.00. R390/URR, 
triple-conversion, 500 KHz to 32 MHz with precision 
digital tuning and crystal zero-beat and corrector each 
100 KHz . . . only $595.00. R390A/URR adds the sharp¬ 
er CW selectivity of mechanical filters, only S795.00. 
Dual-Diversity TTY converter AN/URA-8 in very exc. 
cond. grtd 100% OK only $275.00. 

If you don't see it here, ask for rt! 

Or ask for the KIND of material you want. But don't ask 
for a general catalog. . . we believe that is nonsense in 
surplus . . . we get new things in almost every day! WE 
ALSO BUY! So tell us what you have, condition, and 
your asking price. 


R. E. GOODHEART CO.. INC. 

Box 1220-GC, Beverly Hills, Calif. 90213 
Phones: Area Code 213, Office 272-5707 


Thousands of Parts 

ELECTRONIC PARTS & EQUIPMENTS 

See us U Builders for Bargains (no fliers) 

DOW TRADING CO. INC. 

1829 E. Huntington Drive 
Duarte CA 91010 - 213-357-3763 


A 2M PREAMPLIFIER 

12 vdc powered. 

27 db gain (approximately) 
noise figure 2.5 
will take Regency HR-2 
or Motorola to 0.1 pv sensitivity 
without appreciable noise. 

Metal case. ONLY $17.95 ppd 

CRAWFORD ELECTRONICS 

302 West Main, Genoa IL 60135 
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DUAL GATE MOSFET 

PRE-AMPS 


4 # 

'll 


# 


' ♦ 


to 175 MHz. $21.95 ppd. 
to 300 MHz. $25.95 ppd. 


• Available from 5 MHz. to 300 MHz. Bandwidth is approxi¬ 
mately 3% of frequency. 

• Voltage gain 30 to 40 DB depending on frequency. 

• Two Dual Gate MOSFET amplifier stages with each having 
a tuned input and tuned output. Each Daul Gate MOSFET 
is actually an integrated cascode circuit thus giving you 2 
cascode circuits equivalent to 4 triodes. 

• Exceptionally low noise {2.5 DB at 175 MHz.), greatly 
reduced cross modulation and 10 times the dynamic range 
(signal handling capability) of the best bi-polar transistors. 
Also superior to preamps using junction FETs and Single 
Gate MOSFETs. 

• Panel mounted manual gain control. 

• Type BNC input and output receptacles for minimum loss 
at UHF. Standard Impedance is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep generator and 
oscilloscope for the best bandpass characteristic. 

• Full wave UHF diodes protect input transistor 

• Operates on 6 to 16 volts DC, 5 to 15 Ma. 

New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 


PARTS! | 

<4^ Send For 


33 *; 


TUBES! 


CORNELL'S tube 

New Color iSiStuba order free 
Catalog , F NO j shipped 

48 Pgs. New Items IN LOTS OF 100 IN 24 HOURS! 

4215S University Ave. San Diego, Calif. 92105 


.HRb 


DEVICES 


HAL ID-1 REPEATER 
IDENTIFIER 

w $75 00 

Circuit board wired & tested. 
TTL logic. Power line frequency counter for 3 minute 
or less timing and control. Easily reprogrammable 
diode ROM uses only 27 diodes (depending on call) to 
send DE "any call". Low impedance audio with 
volume and tone control. All circuitry including PS on 
small G10 glass PC board. Write for full details. HAL 
DEVICES, BOX 365, URBANA, ILLINOIS 61801 



The most commonly used measure of 
feedline performance is the swr (or vswr). 
The term derives from the earliest means of 
measurement. You’ll recall that the stand¬ 
ing wave is essentially stationary; that is, 
on the antenna the voltage is always 
maximum at the ends and minimum in the 
middle (for the half-wave centerfed dipole 
we used as an example). It works the same 
way on the feedline. The standing wave on 
the feedline will produce a voltage max 
imum at some points, and at other points a 
quarter wavelength away from these max¬ 
ima, voltage will be minimum. The swr is 
simply the ratio between the maximum rf 
voltage and the minimum. 



Fig. 11-14. Most certain protection for amateur 
equipment against danger of damage by lightning 
involves large DPDT switch connected as shown 
here, to remove antenna connections from sta¬ 
tion's equipment and connect antenna instead to 
ground by heavy, short leads. This effectively 
converts antenna installation into lightning rod 
structure. Even this, though, may not protect 
against a direct hit. 


Thus, if there’s no standing wave at all, 
the maximum and minimum will be the 
same, and the ratio will come out to be 
1.0. Therefore an swr of 1 (or 1:1) means 
that no standing wave exists, and any 
smaller value is simply impossible, by 
definition. 

If the standing wave were using all the 
energy in the feedline, the ratio would be 
nearly infinite, as it is on the antenna. 

In practice, the swr usually ranges from 
1.05 or so up to possibly 10. The higher 
the swr, the greater the magnitude of the 
standing wave on the feedline. 

We saw earlier that the ratio of voltage 
to current created an impedance for the 
antenna, which varies as we move along the 
conductor. We also saw that the character¬ 
istic impedance of a feedline is determined 
by physical rather than electrical quanti¬ 
ties. 


88 


73 MAGAZINE 

















The swr on a feedline modifies the 
effective impedance of that line, although 
its characteristic impedance remains un¬ 
changed. An swr of 2 means that the 
voltage swings through a 2-to-l range of 
variation. The minimum will have only half 
the voltage that is present at a maximum. 

Since with power remaining constant, 
voltage and current must have a constant 
product, the current goes through the same 
range of variation. This must, then, mean 
that effective impedance goes through p 
4-to-l variation. When current in the line is 
maximum and voltage minimum, imped¬ 
ance is minimum. When current is at its 
highest value and voltage at its lowest, 
impedance is maximum. 

As it happens, this variation in effective 
impedance swings around the “character¬ 
istic impedance” as a center point. With 
750 line and an swr of 2, the effective 
impedance would range from 37.512 min¬ 
imum to 15012 maximum. (Actually, since 
it’s impedance, there’s also a reactive com¬ 
ponent, but right now we’ll ignore it. This 
is oversimplification, but with a purpose.) 

If the swr were to climb to 10, then the 
impedance swing would be from 7.512 to 
75012. 

One of the effects of swr on a feedline, 
then, in addition to making possible un¬ 
wanted radiation, is to make the effective 
impedance at the transmitter end of the 
line become something other than what 
you thought it was. This is what makes a 
line with high swr difficult to work with at 
times. Transmitters are designed to feed 
specified feedline impedances; if swr puts 
the actual effective impedance out of that 
range, things don’t work right. 

The multiplying effect upon voltage 
(maximum-voltage levels) is another prob¬ 
lem of swr. It’s easy for the voltage at a 
maximum to be greater than the feedline 
or the transmitter insulation is designed to 
handle. Even a 10W transmitter can de¬ 
velop quite respectable voltages when the 
impedance is high enough. Similarly, the 
current maximums may cause the feedline 
conductors to heat up enough to melt the 
insulation. 

So now that we know some of the 
problems, what can we do about it? 


The cause of standing waves on feed¬ 
lines is, as we saw, the presence of imped¬ 
ance “humps” in the path of the rf energy. 
With no humps, no standing waves are 
created. The cure for unwanted standing 
waves, then, is to remove the humps. 

The easiest way to do this in theory is 
to adjust the antenna impedance until it’s a 
perfect match for the feedline. Then there 
will be no hump, and no problem. The swr 
will be 1.0. 

However, antenna impedance is subject 
to many variables, and feedlines come in 
only a few impedance levels. What if they 
don’t match? 

The answer in this case is to introduce a 
“matching network,” which is a fancy 
name for “anything that will make a 
smooth match.” A tuned circuit makes an 
excellent matching network; when it’s res¬ 
onant, you can get almost any impedance 
levels you like by just tapping the coil at 
the proper number of turns. These are 
often used, and known as “antenna tun¬ 
ers,” but usually a long run of mismatched 
feedline separates the antenna and the 
tuner, with a short run of line from 
transmitter to tuner. The swr is low only 
over this short line. 

Many other types of matching networks 
are possible. Impedance of a parallel- 
conductor line depends upon its conductor 
spacing, in part, so a “tapered” section can 
be built which changes smoothly from one 
impedance level to another, and used as a 
transformer. 

It’s also possible to use a quarter-wave 
section of feedline and a transformer to 
step impedance up or down, and to cascade 
several such sections if necessary to get the 
proper ratio. 

Any antenna handbook includes quite a 
bit of material on impedance matching 
networks, because they are the heart of 
practical antenna construction. 

One point mentioned in FCC study ques¬ 
tion 43 has not yet been discussed, and it 
fits into a discussion of matching networks 
as well as it does anywhere else. That’s the 
subject of protection against lightning. 

Obviously, any large metallic structure 
such as an antenna is a tempting target for 
lightning, and since the laws of nature have 
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neither conscience nor memory, it’s a fairly 
good bet that unless equipment is pro¬ 
tected, it can be damaged. 

The most certain protection is a large 
knife switch, of the sort you see in old 
monster movies where the mad scientist 
shoves home the switch to jolt life into his 
creation. A hefty switch of this nature, 
with the arms connected to the antenna, 
one pair of poles to the equipment, and the 
other pair directly to ground with a short, 
heavy braided strap, provides almost cer¬ 
tain lightning protection. The energy need 
not jump the gap to get to the equipment, 
when it has a direct path to ground. 

Such a switch upsets the swr on coax 
lines, though, and isn’t the most attractive 
item in any station. An alternate but less 
sure means of protection is to disconnect 
the antenna cable from the equipment and 
connect it to a direct ground whenever a 
thunderstorm threatens, and whenever the 
station is not in use. 

Lightning arrestors are sold which pro¬ 
vide a spark gap and are said to help 
prevent lightning damage. While they work 
as claimed, they are much less sure pro¬ 
tection than is physical disconnection of 
antenna leads. 


SLOW SCAN TV 


SSTV MONITOR S298 FSS CAMERA $298 

SPECIAL PRICE: Camera & Monitor $549 

If you like to build yourself, then try one of 
our kits. 


KIT 1 P.C. Board only (2 req} .ea.$ 9.95 

KIT 2 P.C. Boards (Both) & all parts (unwired) . . . . S 80.00 

KIT 3 P.C. Boards Wired & tested . $125.00 

Power Supply Kit - No chassis .$ 54.95 


All kits tube type with instructions 
CRTs, Power Supplies, and cabinets not included in kits 

E.K.Y. VIDEO VISION CO. 

BOX 15, STOCKHOLM NJ 07460 




A. D. Taylor GW8PG 
37, Pickerill Road, 

Greasby, 

Upton, 

Wirral, 

Cheshire, 

England 

The Pink 

Ticket 

Rejector 

H ams sometimes get into trouble with 
the FCC because they have made a 
mistake in tuning a frequency multiplier or 
PA stage. For example, if the multiplier 
stage following a 3.5 MHz oscillator is 
accidentally tuned to 10.5 MHz instead of 
7 MHz, the PA can be loaded on 10.5 MHz; 
and if this is done even a short transmission 
is likely to produce an unwanted “QSL” 
from the FCC! Mistakes like this can be 
prevented by using the simple, easily built 
absorption wavemeter shown in Fig. 1. 
Only one coil is required in this meter, the 
low frequency range being obtained by 
switching a padding capacitor in parallel 
with the variable tuning capacitor. With 
switch SI open the tuning range is approx¬ 
imately 6.8 to 30 MHz, and with SI closed 
it is approximately 3.5 to 6.8 MHz. 

Construction of the wavemeter is sim¬ 
ple. It can be put together in a metal utility 
box, on a wooden panel and baseboard, or 
even in a cracker can of the right size. The 
coil can be wound on any type of % in. 
diameter form. If nothing else is handy, a 
short length of dowel could be used. The 
coil winding consists of 7 turns of 20-gage 
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wire, close wound. Both the tuning capaci¬ 
tor (Cl) and the padding capacitor (C2) 
should be 500 pF components, but the 
values of the other components are not 
critical. 

Any meter having a full-scale deflection 
between 100 fj A and 1 mA can be used. If 
the wavemeter is built in a metal box, LI 
must be mounted outside the box. A 
slow-motion drive is not needed. If Cl is 
fitted with a pointer type knob and a 
cardboard scale is cemented onto the front 
panel, the calibration points can be written 
on the scale in ink. 


Dt 



Fig. 1. LI — 7 turns 20 gage enameled copper 
wire, close-wound on a % in. form; Cl — 500 pF 
variable capacitor; C2 — 500 pF fixed capacitor; 
C3 — Fixed capacitor, any value between 1000 
pF and 0.01 flF; D1 — Silicon or germanium; 
Ml — Moving coil-meter (100 mA—1 mA). 


When it came to calibrating the wave- 
meter I thought of a simple method that I 
have not seen described before. I soldered 
about 2 in. of wire onto one end of LI, 
and about 10 ft of wire onto the other end. 
I then connected the short lead to the 
antenna terminal of my receiver and strung 
the 10 ft of wire up as a temporary 
antenna. I then tuned the receiver to a 
steady signal at each frequency at which I 
wanted a calibration point, and adjusted 
Cl until the strength of the received signal 
suddenly dropped sharply, indicating that 
the wavemeter was tuned to the frequency 
of the signal. I was then able to mark this 
frequency on the cardboard tuning scale. 
The drop in signal strengh was very sharp 
so calibration was easy. Once enough cali¬ 
bration points had been obtained the tem¬ 
porary wires were unsoldered and the 
wavemeter was ready for use. 

The only frequency which may require 
a little adjustment is 30 MHz. If the 


oscillator/rriohitor 

• makes an audible bone to monitor 
tbe RF of any CW transmitter from 
lOMw to I Kw 6> lOOKc to lOOOMc, 
using only an 8* pickup antenna. 

• can be self-triggered for code 
practice or tbe testing of solid 
state components and circuits. 

• aids in tuning up Cr testing RF 
oscillator and power circuits. 

• 4 transistor, 2 diode circuit, 
speaker, tone adjust, AA pencell, 
test tips, 8" ant., (r magnetic base. 

• cabinet is 16 gauge black Cr clear 
anodised aluminum, 3.4 x 2.3 x 1.2" 

US made Ct guaranteed for I year. 



I A 7j complete, 

I ppd usa & can. 
sond a check or m.o. 
sold by mail only 


James Research company,dep't: AR-M 
20 willits road, glen cove n.y. 11542 


SLEP S SURPLUS SPECIALS 

TS413/U SIGNAL GENERATOR. 75KHZ TO 40MHZ IN 
SIX BANDS. PRECISE CALIBRATION FROM 1MHZ 
CRYSTAL OSCILLATOR, HAS % MODULATION METER. 

CW OR AM 400/1000CPS, VARIABLE 0-50%. AND RF 
LEVEL METER 0 TO 1.0V. IDEAL FOR AMATEUR, 
MARINE, AIRCRAFT, HOBBYIST FOR IF AND RECEIVER 
ALIGNMENT AND DEVELOPMENT .$89.50 

BALLANTINE MODEL 300 AC VOLTMETER, RANGE 
1MW TO 100V IN 5 RANGES, 10CPS TO 150AC, A 
FAVORITE FOR AUDIO WORK .$29.50 

H.P. 525A PLUG-IN FREQUENCY CONVERTER FOR 
524B,C,D COUNTERS, USM-26. FR-38, AND NORTH¬ 
EASTERN. CAN BE ADAPTED TO OTHER MAKES, 
RANGE 10MHZT0100MHZ .$69.50 

TS 382/U AUDIO OSCILLATOR, 0-200KHZ WITH 60 AND 
400 CYCLE FREQUENCY METER CHECK POINTS, ONE 
OF THE BEST .$79.50 

SG-299/U SQUARE WAVE GENERATOR, A WIDE RANGE 
1HZ TO 1MHZ CONTINUOUS COVERAGE. USED WITH 
ANY OSCILLOSCOPE TO DETERMINE FREQUENCY RE¬ 
SPONSE AND PHASE SHIFT CHARACTERISTICS OF 
VIDEO AND AUDIO AMPLIFIERS. AMPLIFIER GAIN 
MEASUREMENTS CAN ALSO BE MADE, MILITARY 
VERSION OF THE H.P. 211A .$39.50 

COLLINS 478A-1 ZIF0R, FAA APPROVED TO CHECK 
OMNI SIGNAL GENERATORS .$185.00 

USM-24 OSCILLOSCOPE, VERTICAL FREQUENCY RE¬ 
SPONSE 1.5CY TO 10MHZ. H0RIZ. 0.5CY TO 1.5MHZ, 
SWEEP TIME 1.25 TO 125,000 MICROSECONDS, HAS 3” 
CRT, 115V/60CY, COMPLETE IN SHIPPING CASE. PER¬ 
FECT FOR ANY SHOP .S95.00 

H.P. 200T TELEMETRY TEST OSCILLATOR. 250CPS TO 
100KC in 5 RANGES .S59.00 

JAMES MILLEN TYPE 90905B OSCILLOSCOPE WITH 
TYPE 90921 AMPLIFIER SWEEP FOR OSCILLOSCOPE 

PRICE. . S59.00 

ST0DDART 903294 POWER SUPPLY FOR NM-50A S27.50 

KAY MODEL 420A RADA PULSER .S35.00 

MICROLINE M00EL 555 KLYSTRON SIGNAL SOURCE 
PRICE.$45.00 

TS-418/U SIGNAL GENERATOR. 400 TO 1000MHZ, 
AM.CW, PM, POWER OUTPUT 1MW .$225.00 


SINGLE SIDEBAND CONVERTER, MILITARY 
CV-591A/URR, USED WITH R-388. R-390, SP-600, GPR-90, 
ETC . OR ANY RECEIVER WITH 453 TO 458KHZ IF, 12 
TUBES, 19" RACKMOUNT. GREY FINISH. 110/220VAC. 
60 CYCLES. THIS WILL IMPROVE YOUR RECEIVER. 
PRICE S125.00 _ 


ALL EQUIPMENT EXCELLENT CONDITION. F.O.B. 
ELLENTON. FLORIDA. SATISFACTION GUARANTEED 
OR MONEY REFUNDED. IMMED/A TE SHIPMENT. WRITE 
OR PHONE 813-722-1843. _J 

SLEP ELECTRONICS COMPANY 

2412 HIGHWAY 301 N., ELLENTON FL 33532 
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THE BEST 

2 METER 

CONVERTER 



144-146 MHx in. 28-30 MHx out 
or 144-148 MHx with a socond crystal 

Available at $5.95 each. 

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it (or those of thousands of satisfied users) 
that it's the best. The reason is simple—we use 
three RCA dual gate MOSFETs, one bipolar, 
and 3 diodes in tne best circuit ever. Still not 
convinced?Then send for our free catalog and 
get the full description, plus photos and even 
the schematic. 

Can’t wait?Then send us a postal money order 
for S42.95 and we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some 
at higher prices) as listed in our catalog. 

•New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave. ( Hollis, N.Y. 11423 


_HRL D EVICES 

TTL INTEGRATED CIRCUITS 

HAL is now stocking NEW 7400 series TTL 
IC's. Available are 7400, 7401, 7402, 7404, 
7405, 7410, 7420, 7430, 7440, 7441, 7442, 
7473, 7475, 7490, and 7493. Write for prices 
and complete catalog. HAL DEVICES BOX 
365L, URBANA, ILLINOIS 61801 


_HRL D EVICES 

Hot Carrier Diodes: HP2800. 90*, 12/S 10.00 Matched by HAL_4/S4.25 

IC's: f fi L 900, 914.60«! f p L 923.90* 


MRTL MC790P, MC890P.S2.00, 10/S19.50 

jSBWYY| MC724P. MC789P, MC792P, MC725P.$1.05, 10/S9.50 

Y| I I 1 Also available: MC723P, MC788P. MC880P. MC767P, MC9760P. 

OP AMP: SN72709N (DIP), SN72709L (T0-5I.S1.25 

TOROIDS: Indiana General CF10206. CF102-Q1. CF101.Q2. .. 50* 


CINCH 1C sockets. 14 DIP. 8 ICS. 60* HAL DEVICES 

Add 50< Postage, send for complete Irst. Box 365 L, Urbana, Illinois 61801 


LEARN RADIO code 



Album eentalm thre* 12" 
LP’i 2'/* hr. Instruction 


THE EASY WAY! 

• No Books To Read 

• No Visual Gimmicks 
To Distract You 

• Just Listen And Learn 
Based on modern psychological 
techniques—This course will take 
you beyond 13 w.p.m. In 

LESS THAN HALF THE T1MEI 
Available on magnetic 
tape. $9.95 - Cassette. SI0.95 


EPSILON Or] RECORDS 


508 East Washington St., Areola, Illinois 61910 


wavemeter will not tune as high as this, 
push the top turn of coil LI about 1/8 in. 
away from the other turns. This should 
reduce the inductance sufficiently; a spot 
of cement will hold the turn in its new 
position. 

To use the wavemeter for checking a 
transmitter, bring coil LI close to the tank 
coil of the stage being checked, apply 
power to the stage and rotate Cl until a 
maximum reading is obtained on the me¬ 
ter. The output frequency of the stage can 
then be read off from the wavemeter 
tuning scale. 


The wavemeter can also be used as a 
radiation meter for tuning up single-wire 
antennas. If it is tuned to the transmitter 
output frequency and placed near to the 
antenna wire, maximum reading on meter 
Ml will indicate maximum output power 
from the transmitter. 

Many readers will have realized that the 
calibration method I suggest uses the prin¬ 
ciple of the rejector circuit. That is why I 
have called the little gadget “the pink 
ticket rejector”! 


.. .GW8PG" 


HOT WEATHER SPECIAL 


was 

$14.40 


COAXIAL SWITCH 

NOW ONLY $7.43 


Model 

550A-2 


BARKER & WILLIAMSON, INC. 
Canal Street, Bristol, Pennsylvania 19007 


_- _.—HILLTOPPERS 

_ ^ : INSTANT ERECTING 

-— 3EL6M_SI 4.95 

8EL2M _$16.95 

We also make Saturn 6 Halos - - 6 & 2 M Beams 

HI-PAR PROD. BOX 88 FITCH. MA 01420 


WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New Jersey 07401 
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DX FROM 
THE STARS 


Ron Fox WN40NW 
2311 Pressley Avenue 
North Augusta SC 29841 

I t was late one Friday night in mid- 
October when I had completed my 
business in a small Georgia town about 70 
miles west of Augusta. I am assistant 
manager for a finance company in Augusta 
and was headed home on Highway 88 after 
a particularly hard day. I was tired and 
sleepy, so I rolled my car window down 
and turned the radio up loud for fear of 
dozing at the wheel. I happened to be 
tuned to an Indiana clear-channel station 
when a special interview came on concern¬ 
ing a young couple in the midwest who 
claimed to have been taken aboard a UFO 
while traveling through Colorado high 
country. 

As well as being a ham operator, I had 
been a general shortwave monitor for over 
fourteen years and I was particularly inter¬ 
ested in UFO reports. The young couple’s 
statement concerning strange sounding im¬ 
pulses on their car radio just before being 
abducted by the UFO was of special 
interest to me since I had been picking up 
strange impulses on my VHF monitor at 
home for the past two weeks. One night 
they appeared suddenly; weakly at first but 
gradually stronger, and only at night. I 
decided to experiment with a directional 
VHF antenna but my attempts to locate 
the signal were fruitless. It seemed to be of 


J. J. GLASS CO. TURNS TRADER 

*Note: All items listed will sell for cash or 
trade for late equipment such as lab, teletype, 
communication equip, etc. 

APX6-TRANSCEIVE R, makes ideal 1215MC 
Ham Rig with complete conversion instruc¬ 
tions less tubes .$4.95 ea. 

MEGGER-MODEL 5G200, mfgd. by Winslow 
Co. This is a brand new hand crank type for 
checking all types electrical equip, and insula¬ 
tion test. Comes in a carrying case with leads 

& manual.$75.00 ea. 

COLLINS R390 RECEIVERS checked out in 

good working condition .$595.00 ea. 

Same Type unit needs some work $450.00 ea. 
COLLINS R-388 RECEIVER - Mint condi¬ 
tion .$450.00 ea. 

COLLINS R-75-A2 RECEIVER - Mint con¬ 
dition .$195.00 ea. 

TEKTRONIX SCOPE 581 Complete with CA 

dual trace plug in.$550.00 ea. 

TEKTRONIX SCOPE 541A complete with 

CA plug in .$550.00 ea. 

TEKTRONIC SCOPE 945 (similar to 545) 

W/MC & ML plug in .$395.00 ea. 

TEKTRONIX MODEL 105 Square wave gen¬ 
erator .$75.00 ea. 

URA-8 TELETYPE CONVERTER - Good 

condition.$97.50 ea. 

SPECIAL-SIGNAL GENERATOR SG2A/ 

GRM4 Glide slope test set.$850.00 ea. 

URM-25 SIGNAL GENERATOR 10KHZ to 

50MHZ unchecked .$49.50 ea. 

HP 200 D AUDIO OSCILLATOR 6 c to 
70,000 cy in good condition. 

Sale price. ........ .$27.50 ea. 

88 MH COILS-5 tor.$1.50 

Terms: Remittance in full or 25% deposit on 
COD orders. Minimum order $5.00 FOB our 
warehouse. 

J. J. GLASS ELECTRONICS 

1624 So. Main St. • Los Angeles, Calif. 90015 


MOTOROLA 2M FM 

Modernized used Motorola FMTRU 41V mo¬ 
bile FM transceivers. 40 watts output, 12 volts 
d.c. input, transistorized power supply, silicon 
diodes, front or rear mount, with 24 kHz 
filter or 6 kHz filter (specify). Many have 
transistor tone burst oscillator built in. Com¬ 
plete with front mount cable, relay and circuit 
breaker. 

$129 W/110V AC/12V DC - Reg Sup 
$99 W/O 

G.E. VOICE COMMANDERS - 

receiver only $39.95 each, as is. 

LIMITED SUPPL Y AT THIS PRICE! 

If you have any questions please call, do not 
write:213-271-5845 

AL HOFFMAN 

BOX 46697, LOS ANGELES CA 90046 
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GATEWAY 

ELECTRONICS 

6150 DELMAR BLVD., ST. LOUIS, MO 63112 
314-726-6116 


DIGITAL 1C CLOCK-Six Digit 1C Clock 
using seven segment readouts. With all com¬ 
ponents, pre-punched board, complete with 
case and instructions. 

Ship wt. 1 lb.$79.50 

IP-137 AZIMUTH INDICATOR - Can be con¬ 
verted to SSTV MONITOR. Conversion 
instructions included. 

Ship wt. 75 lb.$40.00 

KWM-2 DC POWER SUPPLY AND CABLE (12 
volts) 

Ship wt. 30 lb.$95.00 

COIL CORD—4 Conductor — 2 shielded, 2 
unshielded — 30” retracted — 15' extended. 
Ship wt. 2 lb.$6.50 

7200 volt C.T. PLATE TRANSFORMER @ 1 
AMP. 115 or 220 volt Pri. Size Il”x11”x13” 
Ship wt. 100 1b.$30.00 


Write us for your IC needs — Send for catalog 
— Stop in and see us when you’re in St. Louis. 


VHF CONVERTERS 

We manufacture a complete line of converters for 
50 through 432 MHz. Models to suit all needs - DX, 
FM, ATV, MARS, etc A postcard will bring our 
new FREE CATALOG with pictures, schematics, 
specifications and prices. 

IANFI P.O.Box 112 

Succasunna, N. J. 07876 
LABORATORIES TEL: 201-584-6521 


"WORLD QSL BUREAU" 

5200 Panama Ave., Richmond CA USA 94804 

NO POSTAL INCREASE 


QSLs forwarded to anywhere 
Only 4tf each 


FM Schematic Digest 

A COLLECTION OF 

MOTOROLA SCHEMATICS 
Alignment, Crystal, and Technical Notes 
covering 1947-1960 
136 pages 1 1 V 2 " x 17" ppd $6.50 

S. Wolf 

1100 Tremont Street 
Boston, Massachusetts 02120 


equal intensity in all directions. Little did I 
suspect the signals to be coming from 
almost directly overhead, thousands of 
miles into space. I had never participated in 
moonbounce experiments but considered 
this as a possible source; but for what 
purpose? 

Suddenly my train of thought was 
interrupted as an unusual amount of elec¬ 
trical interference started playing havoc 
with the car radio — unusual because I was 
on a desolate country road nowhere near 
any high-tension lines or buildings. Just an 
occasional farmhouse off the road in a 
field. 

My curiosity aroused, I turned on my 
rig. All bands were dead except for pul¬ 
sating zings remotely resembling the sound 
made by an Air Force radar station. 

I was getting tired of playing guessing 
games and was becoming perturbed with 
the puzzling interference. Probably some 
clown with a linear amplifier on a wireless 
FM broadcaster, I thought. But then I 
noticed a faint halo of light on the road 
surrounding my car. This in itself might 
not have been unusual on a clear night like 
this except for the fact there was no moon 
out. The halo was keeping pace with my 
car at 60 mph. I speeded up, then slowed 
down; it stayed right with me. Suddenly a 
cold chill came over me. I knew it wasn’t 
my imagination and I became aware of a 
strange noise above me like a jet airliner 
with engines at idle speed except it had a 
three-tone musical note. 

I was too frightened to stop the car and 
I wanted to look out the window above me 
but the fear of what might be there kept 
my hands glued to the wheel, my back to 
the seat, and my eyes to the road for I was 
at least ten miles from civilization. I had 
never felt so alone before and I was 
beginning to wonder if maybe I really 
wasn’t there at all but at home in my bed 
dreaming. 1 wanted desperately to believe 
that, but I knew this was for real as I 
started to recall the experiences of the 
young couple on the radio interview. I 
tried to console myself by remembering 
the fact that they were not harmed. 

Just then a strange voice came from my 
ham radio. It was a hollow, metallic voice 
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such as you would imagine from a com¬ 
puter. If they were alien visitors, they must 
be trying to communicate, I thought. 
Through shortwave listening I had heard 
many languages from many countries but 
nothing had ever sounded like this. It was 
almost like a tape recording being played 
backwards. In desperation, I grabbed my 
microphone and shouted, “Who are you? 
What do you want? Where do you come 
from?” The only reply was more of the 
same mechanical “garble.” 

All I could think now was panicky 
half-thoughts. I was terrified at the thought 
of never reaching home again. Up ahead I 
saw the lights of a town. I slammed the 
accelerator to the floor and raced toward 
the approaching lights. 

When I was about three miles from the 
town, the spacecraft veered off to my left 
enough so that I caught a terrifying glimpse 
of it. It was saucer shaped, about fifty feet 
in diameter with flaming red, blue, and 
green lights on its perimeter. It appeared to 
have a number of portholes encircling its 
dome and the bottom half was spinning at 
a fantastic rate of speed. The face I saw in 
the starboard porthole I could never de¬ 
scribe because no one would believe me. I 
only knew that it was definitely alien. 

As suddenly as it had appeared, the 
craft took a 90-degree left turn and hurled 
away upward toward the stars. The chill 
that engulfed me eased off and I slowed 
the car to a safe speed again. As the craft 
disappeared back into the heavens, the 
radio impulses faded away and my ham 
radio came to life again, teeming with 
activity on every band. With this, I ner¬ 
vously keyed my microphone, identified 
my mobile station and asked if any other 
hams in the area had seen anything unusual 
in the sky that evening. Several other locals 
answered my call and jokingly asked me to 
stop by for black coffee. It sounded to 
them as if I needed it. 

This was the only QSO I never logged 
for I knew that I was the first and only 
earthbound radio amateur to have worked 
DX from beyond the stars, but who would 
believe me? Do you? 

. . .WN40NW" 



GIANT SALE ON NEW TTL I 

TEXAS & 

NATIONAL 

ICs 


Type 

Description 

Shle 

n 

SN7400N 

Quad NAND gate 

. . . $.45 

. i.i 

SN7401N 

Open coll, out . . 

... .45 

. i i 

SN7402N 

Quad NOR gate . 

... .45 

LJ 

SN7410N 

Triple 3 in. gate . 

.45 

11 

SN7420N 

Dual 4 in. gate . 

... .45 

u 

SN7430N 

8 input gate .... 

.45 

11 

SN7440N 

Dual 4 in, buffer 

. . . .45 

! 1 

SN7441N 

BCD-Nixie driver 

. . 1.95 

■ U 

SN7473N 

Dual J-K flip flop 

. . .88 

. LI 

SN7474N 

Dual "D" flip flop 

.88 

n 

SN7475N 

Quad latch. 

. . 1.95 

□ 

SN7476N 

Dual J-K flip flop 

... .88 

□ 

SN7490N 

Decade counter . 

, . . 2.25 

□ 

WRITE for 

bargain catalog. 


00 S 
*1 
<u 

* C 


LIGHT EMITTING DIODES 

□ INFRARED "LEI)" . 

□ INFRARED SENSOR 

□ VISIBLE "LED" 

□ VISIBLE SENSOR 

□ G-E 3.5W AUDIO 
“1C DIP” AMP! 

Type PA-2 63, 3.5\v __ __ 

cont. duty. 9-to-30v $3.95 

supply. For phono, tape, 3 for $10 
stereo. 



□ DUAL 709 OP-AMP 
$ 1.50 3 for $4 


PIV 

1 Amp* 

2Amp 

3Amp 

50 

$.05 

$.05 

$.08 

lOO 

.06 

.06 

.12 

200 

.07 

.07 

.15 

400 

.09 

.09 

.22 

600 

.12 

.12 

.28 

800 

.15 

.16 

.39 

lOOO 

.18 

.22 

.59 


*Dual in line contains 
two 7 09's in one case. 


EPOXY 

SILICON 

RECTIFIERS 


^microminiature 


FETS, UJTS r VARACTORS, NIXIES 

□ 5 — Varactor diodes, 10, 20, 30, 40, 50 p F .$1.00 

□ 1 — “PUT” Programmable unijunction.,1.00 

□ 8—-1 AMP 1000 PIV sil. rectifiers . . 

□ 2 — 2N3370 FET, N channel TO-18, metal 

□ 2 — 2N2608 FET, P channel TO-18, metal 

□ 2 — 2N2646 Unijunction, plastic . 

□ 2 — 2N3819 FET, N channel, plastic .... 

□ 5- ER-900 Trigger diodes, scrs, triacs 

□ 2-2N3277 FET, P channel, metal TO-5 


.$1.19 
. 1.00 
. 1.00 
1.00 
. 1.00 
. 1.00 
- 1.00 


COUNTING SYSTEM 


“DIP” COUNTING 
SYSTEM 

Includes SN7490. 
SN7441. SN7476 
□ 3-pc. kit ... . $5.95 
3 KITS.15.00 



U 4-pc. kit with 

Nixie tube . . . 10.95 



□ NIXIE TUBE 
BURROUGHS 

$ 5.95 

3 for $15 

Type B-6441, with 
decimals 0-9 wide 
angle numerals, 16 pins. 


709 OP-AMP 

99 * 

3 for $2.75 

□ Dual in line 

□ TO-5 case 

□ Flat pak 



723 VOLTAGE 
□ REGULATOR 

$ 1.50 

3 for $3.75 

Positive or negativeTO- 
to-4 0V, 1-watt, 16 0ma. 

741 OP-AMP* 

$ 1.50 3 for $3.75 

Q Dual in line 
□ TO-5 case 

*7 09, freq. comp. 


50 $.88 „ 

100 .99 y 

200 1-25 

400 1.50 


600 
□ 800 
□ 1000 


1.75 

1.95 

2.25 



6-AMP FULL WAVE RECTIFIERS 

PRV SALE PRV SALE 

a 
a 

10$ Catalog on Fiber Optics. ‘ICs’, Semis, Parts 
Terms: add postage. Rated: net 30, cod's 25% 
Phone Orders: Wakefield, Mass. (617) 245-3829 
Retail: 211 Albion, St., Wakefield, Mass. 

P.O. BOX 942 A 
LYNNFIELD, MASS 
01940 


POLY PAKS 
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73 Header Service Coupon 

Now we don't say that every single reader must buy 
every last product advertised in 73. We believe that, 
but we don't say it. The very least every reacfer can do 
is put on a show of interest in the products herein 
advertised. To make this a simple task, even for the 
laziest reader (now there is a contest for you!), we 
have cleverly arranged the advertising index to double 
as a reader's service coupon. All you have to do is tear 
it out (or photocopy it) and send it in with the 
appropriate boxes marked. (We have a prize for the 
most boxes marked ... a silent prayer of thanks from 
the publisher). We'll accept postcards, slips of paper, 
or almost anything else that lists the companies you 
want to hear from and your address. 

No one likes to go into a store without buying 
something, right? It is the same with these information 
requests. You will be expected to buy something. Oh, 
it doesn't have to be a $50,000 antenna system, but it 
should be something modest ... a transceiver ... a 
linear . . . you know. We'll leave the decision up to 
you, knowing that We can trust you to do the right 
thing. 

And we are definitely not saying that the use of 
this service coupon has any curative powers, but we 
cannot but notice that many readers report remark¬ 
able relief from simple backache, headaches, lumbago, 
and acid indigestion after sending in their coupon. 
Why take any chances? 
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I A = Next higher frequency may be useful also. 
B = Difficult circuit this period. 
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